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DESCRIPTIONS OF SEVEX NEW SPECIES OF TERRESTRIAL AND
FLUVIATILE MOLLUSCA FROM THE IIADRAMAUT, SOUTH
ARABIA.

By James Cosmo Melvill, M.A., F.L.S., etc., and John Henky
PoNSONBY, r.Z.S., etc.

Read Sth November, 1895.

PLATE I.

Upon the occasion of their second visit to the Hadramant (1894-5),
Mr. and Mrs. J. Theodore Bent collected a few species of Mollnsca,

all from a desert region in the neighbourhood of Dliofar, some 800
miles east of Aden, and kindly placed them in our hands for exami-
nation.

The specimens were, in great measure, dead shells, but all in a

condition to describe ; and of the nine or ten different forms included,

no less than seven appear new to science, the remaining two or three

being Melanim—M. tuherculata and what is possibly a variety of that

species, and also Buliminus Luntii, Melvill,' both juvenile and mature
shells.

1. Stexogyra Benti^, n.sp. PI. I, Fig. 4.

S. testa cylindrica, attenuata, hand pellucente, recta, pallide

ochracea, anfractibus decern, la^vigatis, vix ventricosulis, apei'tura

ovata, peristomate simplice, paullum incrassato. Long. 14, lat. 4 mm.
Hah —Dliofar.

A conspicuous shell, pale ochraceous in colour, non-transparent,

cylindrical, attenuate, ten-whorled, mouth ovate, lip slightly thickened,

simple. Named in honour of the collector, Mrs. Bent.

2. Hyalinia (Arxofldia-) eeemias, n.sp. PI. T, Figs. 12-14.

H. testa depresso - conica, anguste umbilicata, corneo-pellucida.

' Cf. Proc. MaL Soc, Vol. I, 1894, p. 224.
- Conulus, Fitz., is preoccupied for Echinodermata.

VOL. II.—APRIL, 1S9G.
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niticla, tenui, anfractibus quatuor, ventricosulis, apud suturas im-

pressis, applanatis, lajvissimis, apertura lunata, pcristomate tenui

simplice, marginem apud columellarem triangulatini reflexo. Loug.

3-75, lat. 4-50 mm.
J?«J.—Dhofar.
A very pretty shining, dcpressedly conical, thin, horn-coloured

species, narrowly umbilicate, with the whorls uniformly very smooth,

slightly swollen, impressed at the sutures, peristome thin, but tri-

angularly reflexed over the columellar margin, mouth lunate in form.

3, Otopoma Dhofarexse, n.sp, PI. I, Figs. 9-11.

0. testa crassiuscula, umbilicata, conica, cinereo-albida, anfractibus

qiiinque vel sex, ventricosis, arete clathrato-liratis, longitudinalitcr

iudistincte striatulis usque ad medium anfractus ultimi, infra, usque

ad basim, Icevissima, umbilico profundo sed angusto, apertura rotunda,

pcristomate continuo, expanse, margine columellari tiiangulatim re-

flexo, umbilicum semi-obtegente. Long. 10, lat. 10mm.
Sal).—Dhofar.

Three specimens, all in dead condition, and almost colourless, but

showing the sculpture, etc., very satisfactorily. The shell is conical,

somewhat thickened in substance, umbilicated, five or six whorled,

closely latticed, and longitudinally indistinctly striated above, the

lower half of the last wliorl, towards the base, being perfectly smooth.

The mouth is round, peristome continuous, expanded, and triangularly

reflexed over the columellar margin.

4. Otopoma coxsimile, n.sp. PI. I, Figs. 5-7.

0. testa umbilicata, depresso-conica, albo-calcarea, crassiuscula,

anfractibus 4^-, sub lente clathrato-lii'atulis, ultimo anfractu apud
medium et infra ad basim perlsevi, nitido, apertura rotunda, pcris-

tomate incrassato, continuo, marginem ad columellarem paullum
effuso, umbilicum nequaquam obtegente. Long. 8, lat. 10 mm.

iZ"«^i.—Dhofar.

Vciy similar to the last species (0. Bhofarense), but differing in

being markedly more depressed. The sculpture of both species is to

a great extent the same, though clearer and shaiq)er in tliis shell.

Two specimens, one juvenile, and showing transverse sculpture on
the basal half of the last whorl, which is probably the case in all

the immature specimens of this section of the genus Otopoma.

5. Otopoma Hadkajiauticum, n.sp. PL I, Figs. 1-3.

0. testa incrassata, globoso- conica, subnitente, ochraceo-fulva,

anfractibus quinque, ventricosulis, supra striatulis, ultimo ad basim
la)vissimo, in medium apud pcripheriam cingulo fulvo decorate, callo

umbilicari albido, nitido, apertura rotunda, pcristomate paullum reflexo.

Long. sp. maj. 16 mm., lat. 18 mm.
//rt^*.—Dhofar.

Three mature specimens, and a fourth, evidently an immature shell,

showing a deep umbilicus. The smallest of these four (long. 13,

lat. 15 mm.) is in live condition with operculum, and of a warm





Proc. Malac.Soc. YoUI.Pl.I.

10. 11. li>. M

^
v--^

^

15 17.

—^J^SEKit.

A l>-"

ib
%.

J Green deletliih.
Wlinhern Bros. imp.

[JEW NON-MARINE SHELLS FR OM TH E H A DRAM AU T ,



' MELVILL AND POIfSONRY : SHELLS FROM THE H.VDRAM.vrT. 3

oclireo-fulvoiis colour, a reddish band encircling the middle of the

: last whorl, which, in common with the npper whorls, is striatulate

above. The lower portion, however, towards the base, is quite

smooth and shining. It differs from 0. Bentiamim, Melv. (Proc. Mai.
Soc, Vol. I, p. 224), in being globosely conical, not orbicularly

depressed in form, and in having the peristome less effuse.

6. Planorbls Arabicus, n.sp. PI. I, Figs. 15-17.

P. testa ochraceo-cincrea, teniii, parum nitente, loevigata, sub
lente tenuissime obliquistriata, anfractibus quatuor, ventricosulis,

lente crescentibus, disco superiore multum excavato, iuferiore magis
applanato, apertura lunata. Long. 5, lat. 12 mm.
Hah.—Dhoiiiw
An ordinary-looking shell, but not exactly to be matched, when

compared with the other species of the genus. Ten or twelve
specimens.

7. Paludestrina glaucovirexs, n.sp. PI. I, Fig. 8.

P. testa minuta, oblonga, vix rimata, subpellucida, anfractibus

quatuor vel quinque, ventricosulis, sub lente indistinctissime trans-

versim liratis, apertura ovata, peristomate simplice, continuo. Long. 2,

lat. 1mm.
Hah.—DXxoiAv.
A very minute, insignificant little shell, of which three specimens

were collected. These are to some extent eroded on the last whorl

;

the colour is olive-glaucous-green. The whorls, under a very strong

lens, appear in certain lights to be very obscurely transversely striate,

but this appearance is only observed when the shells are viewed at

a particular angle. The mouth is ovate, the peristome simple and
continuous ; whorls four to five, slightly ventricose.

EXPLAXATION OF PLATE I.

Fir.s. 1-3. Otoponia Hadi'amauticum, u.sp.

,, Z(i. (Operculum).

,, 4. Steno.o-yra Bentiffi, n sp.

,, 5-7. Otopoma consimile, n.sp.

8. Paludestrina .ii'laueovireus, n.sp.

,, 9-11. Otopoma Dhofareuse, n.sp.

12-14. Hyalinia (Arnouldia) eremias, u.sp.

,, 15-17. Plauorbis Arabicu.s, n.sp.
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NOTES ox THE ANATOMY OF IIAXLEYA ABYSSORUM, M. Sars.

By R. H. BuRNE, B.A.,

Assistant in the Museum of the Boyal College of Surgeons of England.

Read 8th November, 1895.

PLATE II.

1 . Ox THE RROBABLE PrESEXCE AND POSITION OF AN OsPHRADIUM.

An osphradium, it need scai'cely be said, is the name given by
Professor Ray Lankester ' to a sense organ, presumably olfactory,

situated at the base of the gills in molluscs ; it reaches its greatest

development among the Prosobranchs, where it assumes a bipectinate

gill-like form constituting the well-known "false branchia." The
original discovery of this organ iu isolated instances, although in-

teresting, is practically of small moment, for it was not till 1881 that

it emerged from the obscurity of isolation, to rank as one of the most

important of mollusean organs. In that year Spengel- issued an

important paper on the relationships existing between the various

orders of the ]Mollusca, in Avhich he pointed out the constancy of

the occurrence and position of this olfactory organ in a great number
of instances, and from this constancy was led to infer the unity of

origin of the entire phylum. His wisdom in basing so great a

generalization upon such a foundation has been called in question,

as was almost inevitable ; but from the favour with which his views

are received in many quarters, especially, I believe, in England, we are

amply justified in regarding this sense organ as one possessing some-

what exceptional interest, not only for students of the Mollusca, but

for zoologists generally.

Such being the case, one cannot but regret to find that among the

Chitons—molluscs that, on account of their many archaic character-

istics, are justly considered to possess a fundamental importance—the

exact position, and even the presence, of this organ are subjects still

enveloped in doubt.

The following brief historical survey will display the present state

of our knowledge, or rather ignorance, upon this point.

As far as I am aware, Spengol in 1881^ was the first to suggest

the presence of an osphradium in Chiton, but unfortunately it was
only a suggestion based upon superficial observation. As sundry

Chitons crawled up the sides of an aquarium, he noticed upon the

outer side of each gill a brownish patch, the position and general

appearance of which were strongly suggestive of an osphradium ; and
as such, Spengel was inclined to regard it ; but although he emphasizes

1 Encycl. Brit., article " Molhisca."
^ J. W. Spengel, "Die Geruchsorgane uud das Nervensystem der Mollusken " :

Zeitschr. Wiss. Zool, xxxv, 1881, p. 338.
•* Loc. cif. p. 356.
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the importance of this organ, especially for the determination of the

true nature of the gills, he apparently did not at the time enter upon
an examination of its detailed structure. Two years later the matter
was investigated by ISela Haller ^ in the course of an exhaustive

inquiry into the anatomy of two species of Chiton (C. siculus, Gray,
and C. fascicularis, Poli). He was unable to confirm Spengel's

suggestion. In transverse sections of the gills he observed that,

although the epithelial cells covering the outer walls of both branchial

vessels were sligbtly larger than those upon other portions of the gill,

and were provided with enormous cilia, yet there was no marked local

epithelial thickening characteristic of an osphradium, and no pigment
cells. The absence of the latter, and the strongly pigmented nature

of the blood, led him to suppose that probably Spengol had been
deceived by the pigmented appearance given to the living tissues by
the blood. This is practically the last we hear of Spengel's osphradium
on the outer surface of the gill. The subject was re\'ived again in

1891 by Blumrich,'- who devotes some pages to the description of an
organ, which he regards as the osphradium, situated this time not

on the outer but on the inner side of the gill. The organ consists

essentially of two ridges of lofty epithelium extending from the first

to behind the last gill : one ridge (parietal) is situated on the body-
wall ; the other (paraneural) beneath the lateral nerve-cord, extending
somewhat on to the surface of each gill. The epithelium consists of

large glandular cells and hair cells ; the latter are specially concen-
trated in certain positions, forming sensory knobs ; in some species the

ridges may vanish, leaving only the knobs ; the hair cells are in

communication with the lateral uerve-cords. The lining of the genital

duct is continuous with the paraneural ridge. Tbese tracts of

modified epithelium were originally described by Haller,^ but were
considered by him to be glandular in function and not sensory. The
true meaning of this epithelium is doubtful, for Haller ^ still persists

in his original view, laying stress on the close relationship between
the ridges and the genital ducts, and pointing out that most probably
it is homologous to the hypobranchial gland of Prosobranchs. Thiele ^

also is unconvinced by lilumrich's observations. On the other hand
Simroth,® taking an impartial survey of the question, considers that
Elumrich's interpretation is probably correct ; and this view has also

been adopted by Lang,' although he does not discuss the matter.

During the spring of the present year, three specimens of Ranleya

' B. Haller, " Die Organisaliou der Chitoueu dor Adria." Ft. 2 : Arb. lust.

Wien, V, 1883, p. '1%.

^ J. Bluinrich, " Das Iiiteguineut der Chitoueu": Zeitschr. Wis*. Zool., Hi, 1801,
p. 460.

^ Loc. cif. p. 21.
* Haller, " Beitrage zur Keuutuis der Placophoren "

: Morpli. Jahrb., xxi, 1894,
p. 34.

^ Thiele, " Beitriige zur Keuutuis der Molluskeu": Zeitschr. Wiss. Zool. liii,

1892, p 586.
^ Bronu's Klassen und Orduuugeu des Thier-reichs, Bd. iii, Mollusca, 1894, p. 262.
' A. Laug, Lehrbueh der vergleieheudeu Anatomie, 1888-94, p. 744.
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ahi/ssornm, a Chiton found at a deptli of from 150 to 200 fathoms off

tlic coast of Norway, were bought for the Royal College of Surgeons.

After dissecting these specimens for the purposes of the Museum,
it seemed desirable to confirm certain details by the examination
of microscopic sections made from the remaining fragments. These
sections, cut with the object of verifying certain points in the

respective shape and size of different regions of the lateral nerve-

cords, revealed upon investigation, as so often happens, other points

of interest besides those actually expected, throwing in this instance

considerable light upon the vexed osphradial question.

The individual gills of a Chiton are innervated from the lateral

nerve-cord by means of a pair of fine nerves, one of which runs down
the outer wall of each blood-vessel.' Both nerves, in contradistinction

to the lateral cords from which they spring, are entirely devoid of

ganglion cells. Although such an arrangement is the general rule, it

does not hold in the case of Hanleya ahyssorum., except for the three

anterior gills ; for in that Chiton, from the fourth gill to the sixteenth

and last, the outer branchial nerve, that is the nerve situated in the

wall of the efferent branchial vessel, is ganglionated in varying degrees

(Fig. I, iv-xvi). In the fourth and fifth gills the ganglion cells are

confined to the proximal portion of the nerve, forming a small oval

ganglion, lying without the gill on the floor of the main efferent

branchial vessel. From the sixth gill onwards ganglion cells are

present upon the nerve, both before and after its passage from the

main efferent branchial vessel into the individual vessel of the gill.

The maximum number of ganglion cells is reached about the tenth
gill, and from that point to the sixteenth gill the size and extent of

the ganglionic masses have a slight tendency to diminish. Looking
closer at a well-marked example, say the tenth gill, it will be noticed

(PL II, Fig. 1, e.n.) that the ganglion cells are not evenly distributed

over the entire surface of the nerve, as in the cords of the central

nervous system, but are aggregated into patches, thus forming a string

of ganglionic enlargements, giving the nerve a beaded appearance. In
the first ganglion, the one, that is, lying witliout the gill in the main
efferent branchial vessel (I'l. II, Fig. 1, r/y.), the ganglion cells form a

cortex surrounding a central bundle of fibres, but in the portion of the

nerve situated within the gill they are chiefly confined to the surface

directed towards the cavity of the blood-vessel (PL II, Fig. 2, e.oi.).

The ganglion cells in question are small, closely congregated together,

and provided with a round nucleus, thus agreeing with the cells that
are considered to be characteristic of a sensory ganglion.- The side of

the nerve directed towards the exterior is fibrous in structure, and is

closely applied to the epithelial covering of the blood-vessel. Before
leaving the nerves and turning to the epithelium, I wish to draw
attention to a slight peculiarity of the lateral nerve-cord itself : it will

' Au idea of the general auatomy can be oLtMined from PI. II, Fig. 1.

- J. Thiele, " Veber Siuuesorgane der ^eitenlinie und das Nerveusystem von
Mollusken": Zeitsclir. Wiss. Zool, xlix, 1890, p. 425.
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lio seen on referring to Fig. I, that in its anterior part, in fact

till it arrives at the region of the gills (confined in this species to the

hinder part of the hody), it is circular in cross-section ; at that point

it hecomes distinctly larger, broader, and flatter, and though this

enlargement is not very striking, yet it is sufficiently so to be

suggestive of a tendency to concentration in this region, a tendency

that may be due, no doubt, to the restricted area occupied by the gills.

'XS'

M
;ssr.

>ir

\ y^.

JGzr
X!y^

Fig. I.—Posterior portion of the right lateral uerve-cord of Ilanlci/a abyssormn.

X 8 (reconstructed from sections) . ;.«. lateral nerve-cord, m.n mantle

nerves, i-xvi. external branchial nerves, i'-xvi'. internal branchial

nerves.

We will now turn to the epithelial covering of the efferent branchial

blood-vessel. In spite of the necessarily imperfect condition of such

delicate tissues, in specimens preserved merely in spirit, a transverse

section makes it sufficiently clear that its structure does not entirely

tally with the description given by Haller.^ Apart from the enormous

1 Lor. cit. p. 26.
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cilia, which one could lumlly expect to see in material so preserved,

the epithelium, instead of consisting of a single row of cells of a

slightly larger size than those covering the surrounding parts, is con-

siclcrably tliickened at the anterior and posterior margins of the vessel,

and in these localities is apparently composed of more than one row
of cells, for the nuclei are arranged in two fairly distinct layers

—

a distal row of regularly disposed nuclei continuous with those of the

low epithelium of the gill lamella), and an irregularly scattered

.

proximal layer (PI. II, Fig. 2, ep.). In the central portion of the

blood-vessel the epithelium resumes its low, single-layered condition.

The ganglionated nerve-cord lies beneath the anterior tliickening.

It would be rash to give any deiinite opinion upon the nature of

this epithelium, but this much one may say with safety— Its structure

is not re])ugnant to the idea that it may possess a sensory function,

for the distal row of nuclei may very possibly belong to indilferent

supporting cells, and the pro.ximal scattered layer is somewhat
suggestive of hair cells packed between the supporting cells ; then,

again, the local thickening of the epithelium would be in perfect

harmony with such a view. Of course the sensory nature of this

epithelium is the vaguest of possibilities, if we consider the epithelium

by itself alone ; but when taken in conjunction with the presence of

a nerve-cord close beneath it, richly endowed with sensory ganglion

cells, the possibility becomes so strong a probability that I think we
may with some confidence regard this complex of lofty epithelium and

ganglion as a sensory organ, in all probability an osphradium.

With the hope of grining further knowledge on this point, it

seemed desirable to examine the gills of some other species of Chiton

which could be obtained in a state more suitable for the microscope

;

I therefore procured some specimens of Acanthochites dincrepans

(Brown), a fair-sized Chiton occurring among the Channel Islands.

In this mollusc the gills are not restricted so entirely to the hinder

region as in llanJeija ahyssorvm, but extend backwards from about

the middle of the body, giadually increasing in size from the anterior

end. "When examined with a pocket lens, there can be seen running

down the efferent branchial vessel of each gill a narrow brown line,

which recalls to the mind Spengel's brown patch, with this ditterence,

however, that whereas his was a difiuse patch, this is a hard narrow

line, which is fairly distinct at the base and gradually becomes fainter

as it approaches the tip of the gill.

A transverse section of one of the gills shows that this brown line

is due to a narrow ridge of elevated pigmented epithelium surmounting

the nerve, and following its course for a considerable distance towards

the point of the gill.

The detailed structure of this epithelium (PL II, Pig. 3, p.ep.), as far

as I have been able to make it out, leaves little doubt as to its nature,

for it appears to consist of narrow hair cells packed into the inter-

spaces between large pigmented supporting cells, a condition highly

characteristic of a sensory epithelium. The supporting cells are some-

what conical in shape ; the base of the cone is directed towards the

e.xterior, and is the portion of the cell richest in pigments. The hair
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cells, for such, on comparison with Bernard's ' figiurcs, I take certain

dark staining streaks lying between the supporting cells to be, occur

chiefly in this strip of elevated epithelium, but are also scattered

throughout the low epithelium covering the rest of the walls of the

blood-vessels.

The locality, pigmentation, and minute structure of this strip of

elevated epithelium, when added to the ganglionic character of the

extei'nal branchial nerve of Ilanleija ulnj>isoruiii, appear to warrant us

in regarding this region of the gill as the seat of a sense organ, in

all probability the representative of the osphradium in more higldy

specialized molluscs. The fact that the hair cells are not strictly

confined to this modified portion of the epithelium suggests a certain

diffuse sensibility, a condition in accord with the well-known lack of

centralization in archaic creatures.

Althougli the general structure of this sense organ corresponds to

that of an osphradium, yet before we conclude that such is indeed

its nature, there are two considerable objections that must be

mentioned. In the first place it is related to the wrong branchial

vessel ; in all cases the osphradium is in connection with the aiferent

branchial vessel, whereas this organ is on the etierent. With
reference to this difficulty, it may be worth noting that a sense organ

for testing the purity of the water would iirobably be so situated

as to be most easily and rapidly accessible to the stream of water
coming to the gills, a condition realized more nearly on the outside

than on the inside of the gill ; but Avhether such a change of position

in a very constant organ can depend on so slight a physiological

advantage may very well be doubted. The second difiiculty occurs

in the relations borne by the lateral nerve-cord to the viscera. Among
the higher molluscs an osphradium invariably receives its nerve supply
from the visceral loop, a nervous loop passing from one pleiiral ganglion

to the other, situated morphologically entirely beneath the intestine.

The lateral nerve-cord of Chiton, however, which from its relations to

this assumed osphradium would be homologous to the visceral loop,

passes above, not beneath the viscera.

This latter difiiculty can, of course, be met by a supposed migration
of the anus during the course of evolution ; but perhaps a less violent

escape is afforded by Hubrecht's^ ingenious suggestion that possibly

the posterior pedal commissure lost its original connection with the
pedal cords, but remained united to the lateral by a pair of stout

latero-pedal connectives ; at the same time the normal posterior union
of the lateral cords degenerated and vanished, thus transforming a

dorsal into a ventral loop. Either of these alternatives is possible,

but the magnitude of the assumptions necessary woiild excuse a
certain amount of scepticism with regard to their probability.

If, in spite of these two difficulties—difficulties, I may add, which

' F. Leruard, " Siir les Org-ancs Palleaux dos rrosobninclios " : Aun. Sci. iiat.

IS'JO.

- A. A. W. Ilubrecht, "' Prutieonieitia Slni/eri" : Niedei'l. Arch. Zool. IbSl, p. 2-5.
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neither prevented Spcngel ' from suggesting, nor Lankcstcr - from
accepting, the possible presence of an osphradium upon this identical

spot—Ave decide to regard the sense organ in question as the repre-

sentative of an osphradium, this vrill be a suitable place to very
briefly indicate the influence that an osphradium would possess in

regard to one or two questions of Chiton morphology.

Passing over the interest attached to the mere occurrence of the

organ among the Amphincura, the first question with which an
osphradium is conceraed is the nature of the gills. Now, although

it is usually held that in a Chiton each separate gill is a ctenidium

complete in itself, it has been lately maintained that this is not the

case,^ but that the gills of a Chiton are processes of the mantle, organs

of the lateral line homologous to the sense organs on the epipodium of

the Rhipidoglossa and on the mantle of the Lamellibranchs. The
presence of an osphradium (if we accept Spengel's view) would at

once set this question at rest, for an osphradium is a constant adjunct

of a ctenidium. In speaking of this point we have entered an out-

lying region of the epipodial controversy, a dispute that naturally

suggests another important matter in connection with the osphradium,

namely, the nature of the loop formed by the lateral nerve-cords.

There are, I fancy, four alternative homologies : it may be considered

as homologous to either— (1) the sensory ganglia in the epipodium of

llhipidoglossa, the pallial nerve of Lamellibranchs,* etc. ; or (2) the

outer division of the pedal nerve-cord of HaliotiH,^ if such a division

exists ; or (3) the pleural ganglia and anterior pallial nerves of

Anisopleura and Lamellibranchs " ; or, finally, the visceral loop of other

molluscs.'' The presence of an osphradium enforces our acceptance of

the last alternative, on account of the constant innervation of the

ctenidium and its associated osphradium from the visceral loop.

Such are the reasons, as far as I have been able to ascertain them,
that tell both for and against the sensory and osphradial nature of this

organ in the above two species of Chiton ; and it must be left to others

to judge whether the approximate situation and highly characteristic

structure of an osphradium are to be outweighed by certain anomalous
details of position ^ and innervation.

2. Further Notes on thr Anatomy of Hanleya ahyssoi'um.

(a) The anterior buccal commissure.—The condition of the buccal

comraissui'es in this species owes a great part of its interest to the

conflicting statements that have been made with regard to this point

1 Zoe. cit. p. 356. ^ Loc. cit.

2 Thiele, " Ueber Sinnesorgan . . . von Mollusken," etc.: Zeitschr. "Wiss. Zool.,

xlix, 1890, p. 411.
^ Ibid.

5 H. V. Jhering, Morph. Jahrh., iii, 1877, p. 172.
^ P. Pelseneer, " Sur repipocliuiu des MoUusques "

: Bull. Sci. France et Beige,

1891.
^ Speng'el, loc. cit. p. 3.53.

^ In this connection the wide separation of the osphradium from its associated gill

in Ampullaria should be noted.
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in different species of Chiton. Brandt,^ in Cliiton fascicularis, and

later, Von Jhering,- in Chiton squamostts, described two commissures

uniting the buccal ganglia to one another—a posterior passing, as

usual, between the oesophagus and the radula sheath ; and an

anterior connecting the buccal ganglia across the anterior region

of the roof of the buccal chamber. Bela Hallcr,^ on the contrary,

says that in Chiton fascicularis and C. siculus there is no anterior

commissure, and that it was probably an erroneous observation of the

oesophageal nerves that led Brandt and Von Jheriug to the description

of a non-existent structure.

From my dissections of this region in Hanlcya ahyssoriim, thci-e

seems to be no doubt that the latter observers were not mistaken

;

in this species the anterior commissure is not only easily traced

from ganglion to ganglion, but the whole thing can, with a little

care, be removed entire* (Fig. H, a.h.c). 1 have also seen this

Fig. II.—Auterior pni'tiou of uervoiis system of Ifffy^/^/rt ff%s.9or«;«. x 4. From
Nos. laOo C aud D. E.C.S. a.h.c. auterior buccal commissm'e.

h.r/. buccal ganglion. l.n. lateral nerve-cords. «;'.«. cesopliageal

nerve. j;.c. anterior pedal commissure, -p.c'. roots of one of the

succeeding pedal commissures, p.n. pedal nerve-cord.

commissure, though with greater difficulty, in Criiptoplax striatus.

In a point of this kind it is not at all necessary that one or other of

' E. Brandt, " Ueber dus Nerveusystem von Cliiton fasclcuhiris "
: Bidl. Acad.

St. Petersb., xiii, 18G9.
^ II. V. Jhering, " Beitriige zur Kenutuis des Nervcnsystems der Amphiueiu'en,"

etc. : Morph. Jalirb., iii, 1877, p. lo7.
3 Haller, " Der Chitoneu der Adria." Ft. 1: Arb. Inst. "Wien, iv, 1882, p. 7.
* No. 130oD, Physiological Series, Roy. Coll. Surg. Museum.
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the conflicting statements must be wrong ; the probable explanation
being that we have here one of those details in which diiferent species

vary from one another.

(b) The pedal commissures.—Here again, as regards the anterior pedal
connnissure, my observations nphold Von Jhering to the disadvantage

of Haller : for the latter,' in contradiction to Yon Jhering's- assertion

that the anterior commissure considerably exceeds its successors in

size, denies that it can be distinguished from the rest in any way.
In Hanleya ahijssorum the anterior pedal commissiire is a simple
unbranched strand passing directly from one pedal cord to the other

(Fig. 11, f.c.'). In size it is about equal to the suboesophageal com-
missure, and is strikingly larger than its companions, for whereas
they could only with difficulty be seen at their orij:in from the pedal
nerves, the anterior commissure could be easily traced and removed.^
The comparative difference in size between the anterior pedal com-
missure and the roots of its successors can be seen in Fig. 11, j^.c, pj.
As we follow the pedal cords to their posterior extremity, we find

that they gradually approach each other, till at the extreme end of

the foot they appear to become continuous, forming a loop comparable
to that made by the lateral cords above the rectum. In reality,

however, this is not exactly the case, for the examination of a series

of sections through this region makes it evident that a short tract

uniting the two cords is devoid of ganglion cells, so that they must be
said to be united by a short, stout, fibrous commissure (Fig. Ill, c).

Fig. III.—Posterior extremity of the pedal nerve-cords of Hanleya ahjssormn. x 30

(reconstructed from sections), c. fibrous commissure. «. nerves di])pin(c

into musclts of tlie foot (these nerves are about equal in size to the

preceding pedal commissures), p.n. pedal nerve-cords.

{c) The heart.—The heart, in certain parts of its structure, seems to be

a most interestingly variable organ in the different species of Chiton.

From a paper published last year by Haller,* one can recognize no less

than four different types dependent on the number and position of tlu'

auriculo-ventricular openings. At the bottom of the scale he descriljcs

four pairs of such openings in Chiton magnijicus ; then comes the con-

dition found in most Chitons, two pairs ; after that, one pair with

' Loc. cif. pt. 1, p. 12.

- Von .Jhering, " Verglcichende Anatomic des Nervensystems uud rhylogeuie der

Molluskeu," p. 4.5.

•' No. 1305 C, Physiological Series, Roy. Coll. Surg. Museum.
* Haller, Morph.'Jabrb., xxi, 1894, p' 29.
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a single posterior unpaired opening ; and finally, in one case (a species

allied to C. 'monticularis, Quoy) a single pair only. The rarity of the

final condition, in which only one pair is left, makes it a noteworthy

fact that this type is also to be found in Ilanleya ahyssorum. In this

Chiton the ventricle is short and rounded (more so than in Haller's

figure, but the shape may be a good deal dependent upon the con-

traction caused by the preserving fluid) ; its posterior extremity rests

loosely upon the united auricles, but is in no way attached to them

;

the single pair of auriculo-ventricular openings are situated rather

towards the anterior end of the ventricle.

The above deviations from the structure of the more commonly
observed species of Chiton, most of them tending in the direction of

concentration, and suggestive of a more specialized condition

—

e.g.

separate olfactory ganglia, enlarged anterior and posterior pedal

commissures (the only two still persistent in Patella '), the concen-

tration of the lateral cords in the branchial region, and the condition

of the heart—gain a new interest when considered in relation to the

habitat of their possessor ; for we find them congregated in a creature

that has strayed from the haunts of its surf-loving relatives into the

home of the more specialized Aplacophora, a region verging upon the

deep sea.'^

My best thanks are due to my friend and former teacher. Professor

G. B. Howes, for his kindness in reading over and criticizing this

paper, and to Professor C. Stewart for permitting me to examine the

gills of some of the rarer species of Chiton.

EXPLANATION OF PLATE II.

Fig. 1.—Model of the tenth gill from the left side of Hanleya ahi/ssorum, recou-

structed from sections. x 30. a.v. main afferent branchial vessel.

av'. afferent vessel of the individual gill. e.n. external branchial

nerve, e.v. main efferent branchial vessel, e.v'. efferent vessel of the

individual gill. i.n. internal branchial nerve, l.n. lateral nerve-cord.

m.n. mantle nerves. (/(/. proximal ganglion on the external branchial

nerve.

Fig. 2.—Transverse section of a portion of the gill of Haideya ahi/ssor/im. x 80.

e n. external branchial nerve, ep. epithelium, e.v. efferent vessel.

ff.l. gill lamella.

Fig. 3.—Transverse section of a portion of the gill of Acanthochites discrepans.

X 240. e.n. external branchial nerve, e.v. efferent vessel, p.ep.

pigmented epithelium.

These figures were drawn Avith the camera lucida. Fig. 3 is a combination of two
sections, in one of which the pigment cells were more distinct, in the other the
hair cells.

> E. L. Bouvier, " Systeme nerveux des Gasteropodes Prosohranches " : Ann.
Sci. nat. (ZooL), ser. vii, iii and iv, 1887, p. 17.

^ H. Simroth, " Kritisehe Bemerkungen iiber die Systematik der Neomeuiden" :

Zeitschr. "\Yiss. ZooL, hi, 1893, p. 326.
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DESCRIPTION OF CASSIS ABCOCKI, A NEW SPECIES.

By G. B. SowEKBY, F.L.S., etc.

Read 8th Noremher, 1895.

Cassis Adcocki, n.sp.

Testa ol)long'o-oyata, albida, nibescente tincta, maculis parvis qnad-

ratis, (]iunquo-seriatim dispositis ornata ; spira couica, sub - elongata,

obtnsiuscula ; anfractus 6, convoxiusculi, primi Iseves, sequentes

spiraliter dense lirati, longitudinaliter plicati, supcrne aiigiilati, supra

angulum leviter concavi, lira crassiuscula granulosa conspicue fusco-

niaculata juxta suturam instructi ; sutura augusta ; anfractus ultimus

oblougus, convexus, leviter intlatus, superne plicatus
;

plicis confertis

circ. 22, ad angulum nodulosis ; apcrtura elongato-ovalis ; columella

levissimo plicata ; labriim crassum, intus levissime dentato-liratum,

extus lajvigatum, conspicue fusco quinque-maculatum. Long. 28,

diam. maj. 17, niin. 13 mm.
Jlah.—Yankalilla Bay, South Australia.

This is one of the smallest species of the genus ; it is chiefly

characterized by the number and smallness of the brown spots con-

stituting the five series so prevalent in this group of the genus, as well

as by the numerous plications on the posterior half of the shell. The
slightly concave area at the top of the body-whorl is bordered against

the narrow suture by a prominent brown spotted ridge.

This new species has been mistaken by South Australian con-

chologists for Cassis pila, Eeevc, from which it is obviously distinct.

My friend Mr. W. T. Bednall, of Adelaide, being in doubt as to the

identification, sent a very dilapidated specimen for my opinion. I at

once informed him that it was not C.pila, and that in my opinion it was

a new species. Since then Mr. D. J. Adcock has been kind enough to

send mc his somewhat smaller but perfect specimen for description.

Cassis AdcocH, n.sp.

Cassis Adcochi is so different from C. pila and its allies that

comparison is hardly necessary. In form it is much less inflated, its

markings are very different, and it exhibits plications such as are

altogether wanting in C. pUa.

I agree with Mr. Tryon that the Chinese C. pila, the Japanese

C. Japonica, Reeve, and C. Pfeifferi, Crosse, are forms of one and the

same species, but I consider them distinct from the Mediterranean

C. saburoti, Lamk.
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DESCRIPTIOX OF A NEW SrECIES OF riTRINA, AND NEW
FORMS OF IIELICID.E, WITH A LIST OF THE HELICOID
SHELLS HITHERTO FOUND IN THE CANARY ISLANDS.

By G. K. GuDE, F.Z.S., etc.

Ecad 8fh November, 1895.

The land-sliclls which Cohmcl G. S. Parry collected during his thii'd

visit to the Canary Islands (January to April, 1895), and several of

which he has kindly placed at my disposal, are interesting, not so much
on account of the new forms, since these, in view of the repeated and
thorough exploration of the group, could scarcely be expected to be

numerous, but chiefly because certain species were found in islands

where they had hitherto been looked for in vain, and also for the

discovery at San Sebastian, Gomera, of living specimens of Hygromia
multigrmiosa, a species previously known only in a subfossil condition.

An extended range for UeliecUa phalerata, which was believed to be

confined to Tcnerife, is established by the taking of specimens at

Gaidar, Grand Canary. Mousson recorded it for Palma, but the

correctness of that habitat has been doubted ; it is probable, however,

that the species had already been collected in Grand Canary by
Wollaston, for his variety wnhilicata from that island, regarded by
him as pertaining to H. persimilis, appears to Colonel Parry and
myself to be identical with S. phalerata.

The new I'ecords referred to are : Vitrina Canariensis, Mouss.,

Gomera (one specimen); Hynlinia cellaria, Miill., Palma; Ilelicella

compurcata, Drap., Palma; H. phalerata, W. and P., Grand Canary;
H. Despreauxii, D'Orb., Palma. The finding of Pyramidula scutula,

Shutt, in Tcnerife, is of interest, from the fact that Mousson and
Wollaston regarded it as a doubtful member of the fauna.

Colonel Parry's shells included a Vitrina, which I describe as a new
species, and four varieties of Helicidte, which appear to be worthy of

distinctive names.

YiTKiNA Pakryi, n.sp.

Testa depressa, transverse oblonga, tenuis, corneo-virens, niti-

dissima ; spira plana ; sutura linearis, distincte marginata ; anfr. 3,

celeritcr accrescentes, ultimus ample dilatatus, superne valide gibboso-

canaliculatus ; apertura perobliqua
;

peristoma simplex, acutum.
Diam. maj. 8, min. 5'5, alt. 3 mm.

Hah.—Gaidar, Grand Canary.

Its nearest ally appears to be V. Blauneri, from which it differs in

being smaller and in having pronounced gibbous grooves on the upper
side. Colonel Parry informs me that the animal is jet-black, while
in V. Blauneri it is pale-brown mottled with darker brown.

Helicella TTJMijLOUTJM var. PULCHRA, u.var.

Differt a typo, fasciis fuscis fere nigris ornata, subtus validius

costulata. Diam. maj. 13-5, min. 12, alt. 9 mm.
Hah.—Isleta, Grand Canary.
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Differs from the type in having darker, almost black bands, one
below, one above the periphery, and in being more strongly and
coarsely ribbed below.

Helicella ttjmulorum var. Akucasensis, n.var.

Differt a typo testa minore, magis elevata, fasciis minus inter-

ruptis, apertura latiore. Diam. maj. 105-11 -5, min. 9-5-10 5,

alt. 7'5-85mm.
Ilal).—Arucas, Grand Canary.

Differs from the type in being smaller, more elevated, in the
fascia) being less interrupted and less sharply defined, and in the

I. I'lhiiKi Parryi, n.sp.

TI. Helix ToucJict var. gemindta, n., and portion of whorl, x 2.

. III. Helicella tiininlorum var. Arncasemis, u.

IV. Helicella tumulonim var. pulchra, n.

aperture being wider. It approaches H. plialerata in contour, from
which, however, it is separated by the acute, compressed keel.

The specimens were found at the top of a volcanic cone, near Arucas,

at an altitude of 1200 feet.

Hemicycla bituminosa var. unicolor, n.var.

DifPert a typo testa unicolore, ad peripheriam magis angulata,

apertura latiore.

Hah.—A-'alley of Gaidar, Grand Canary.

Differs from the type in being of a unicolorous, corneous brown, in

being more strongly angulated at the periphery, and in having a

wider aperture. This variety was found with the type in the pro-

portion of 1 in .3, "in an isolated locality under one fig-tree."

Hemicycla Pouchet var. geminata, n.var.

Differt a typo testa tenuiore, sine fasciis, costulis geminatis.

Mah.— Santa Cruz, Tenerife.

The paired costula? and the smooth alternate interstices give this

variety a totally different appearance from the type ; its general

aspect rather recalls H. plicnria. It was taken by Colonel Parry with

the type in 1893, but it appears rather scarce, for a suite of about

fifty yielded only two specimens.
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Classified List of the Species of Helicoid Land-shells

FROM THE Canary Islands.

Since tlie publication of Wollaston's " Testacea Atlantica" in 1878,

many new species have been discovered ; and, since the descriptions are

scattered through various publications, 1 have thought it useful to

append a classified list of all the Helicoid land-shells now known to be

comprised in the fauna. With regard to the species of Hemicycla,

Pilsbry's classification appears to me to be hardly satisfactory, and it is

notorious that some of Mabille's species arc based upon insufficient

characters. I have therefore endeavoured to rearrange the genus, and

have found it necessary to reduce certain of the species to varietal

rank, or to sink them as synonyms.
The shells taken by Colonel Parry during his visits to the Islands

in 1887, 1893, and 1895 are marked with an asterisk. A f implies

that the species is subfossil ; while the islands are designated as

follows :

—

C. Grand Canaiy.

r. Fuerteventura.

G. Gomera.

Gr. Graciosa.

H. Hierro.

L. Lanzarote.

P. Palma.

T. Tenerife.

YiTRiNA, Drap.

Lamarckii, Per.—*T. P. H.
= Teneriff(e, Quoy.

Canariensis, Mouss.—H. *"G.

(? P. T.).

latehasis, Mouss.— ••'?. H.
Blmmeri, Shutt.—*'T. P. *C.

Parry
ii

n.sp —*C.

reticulata, Mouss.
—

"^'T.

Hyalinia, Per.

Sect. Vitrea, Pitz.

crystallina, Miill. — F. *T.

P. H.
vermiculum, Lowe.—*T.

Sect. POLITA.

cellaria, Miill.—*T. H.-^C.*P.

var. Canarice, Mouss.

— C.

thetnera, Mab.—C.

festinans, Shutt.—P.

Osoriensis, WoU.— C.

Sect. Nautiltnus
Clymene, Shutt.—*T.

Sect. Lyrodiscus, Pils.

=Zyra, Mouss.
cireumsessa, Shutt.—*T. P.

Rochehruni, Mab.—G.
lenis, Shutt.—*P. H.

vol,. II.—ArniT,, 189G.

Janulus, Lowe.
Fompylia, Shutt.—P.

Pyrajiidula, Fitz.

Sect. Patulastra, Pfr.

placida, Shutt.—T. P. H.
= Luseana, Paiva.

=pusilla var. sericlna,

Lowe.
pusilla, Lowe.—T. P. H.

=zscrvilis, Shutt.

— hypocrita, Dohrn.

Sect. Gonyodiscus, Fitz.

= Discus, Fitz. et Auct.

textilis, Shutt.—P. T.

Jcompsa, Mab.—H.
= concinna, Lowe.

putrescens, Lowe.—P.

ganoda, Mab.—G.

Garachieoensis, Well.—T.

= agrcstis, Lowe.
var. siihmarmorata, Woll.

engonata, Shutt.—T.

retexta, Shutt.—P.

scutula, Shutt.—*T.

Sect. Lyrula, Woll.

Loweana, Woll.—L.

= torrefacta, Lowe.
=usurpans, Furt.
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Leucocheoa, Beck.

ultima, Mouss.—F.

prensa, Mouss.—F.

accola, Mouss.—F.

Geojiitra, Swains.

Sect. Heterostoma, Hartm.
paupereula, Lowe.—L.

Helicella.

Sect. Heliomanes, Fer.

marltima, Drap.—F. "^'C. '"''T.

= lineata, Oliv.

= simulata, W. and B.

= Canariensin, Shutt.

= 1ierhicola, Shutt.

var. suhmeridionalis,

Bgt.—C.

Sect, ('andidtjla, Kob.
apicina, Lam.—T.

consp'urcata, Drap.—"^''T. '^T.

Sect. MoNiLEARiA, Mouss.

monUifera, Mouss.—L. F. C.

*T. G. P.

Lancerottemis, W. and B.

—

L. F. T.

= Orhigni/i var. calcarea,

Mouss.
var, Wclhii, Lowe.

—

L. F.

var. adoptata, Mouss.-G.
OrhUpiyi, W. and B.—n\^T.

'

C. L. F. H.
= 0/'o^avffl?z« (Tarn.), Mouss.

var. mifiqata, Mouss.

—

T.

persimilis, Sliutt.—F. C. --^T.

G. "T. ^'H.

Yai\ praposita, Mouss.

—

C.

var. devia, Mouss.—T.

phalerafa, W. and B.— *T.

'^'C. (? P.).

=persimilis var. totihil/'-

cata, WoU.
=^RosetU, W. and B.
— Nivariemis, Shutt.

tumtdorum, W. and B.—^'C.

= atom ata, Mko., juv.

x'AX.pidclira, n. var.— ••'C.

var. Arucasem/s, n.var.—*C.

MoNiLEARiA {continued).

oleacea, Shutt.— P.

var. deusfa, Lowe.—P.

Woodivardia (Tarn.), Mouss.—^T.

iratmiiana, Woll.—C. T.

lemniscata, W and B.—*C. P.

2)hry()anoph ila, Mah.—T.

dendroph/la, Mab.—C.

arjlaoineta, Mab.—C.

Sect. Jacosta, Gray.

Argonautula, W. and B.— C.

+ var. Canariensis, Mouss.
= Renati, Dautz.

prdcerulenta, Lowe.—C.

granostriata, Mouss.—L. F.

morata, Mouss.—fF.

midtipunitata, Mouss.— |F.

Sect. Obelus, Hartm.
cyclodon, W. and B.

Bespreauxii, D'Orb.—C. *P.
= Preauxii, Hartm.

— var. immodica, Mouss.— C.

moderata, Mouss.—L. F.

Mirandce, Lowe.—*G. H.
var. nodo8ostriata,^o\i^^.

—G.

Sect. Trochula, Schliitcr.

inops, Mouss.—C.

Sect. CocHLiCKLLA, Risso.

ventricosa, Drap.—C. T.

Hygromia, Bisso.

Sect. Fruticicola, Hekl.

midtigranosa, Mouss.— *G.
(recent).

Sect. CiiiELLA, Mouss.

Irprosa, Mouss.—'^'T.

lanosa, Mouss.

pavida, Mouss.—T. P.

— nubigena. Lowe.
ACANTHINULA, Bcck.

spin ifera, Mouss.—C. P.

Vallonia, Risso.

puMudla, Miilk-C. *T. P.

Helicodonxa, Fer.

Sect. Caracollina, Beck.

lenticula, F6r.—^=C. *T. ^T.

*H. G. L. F.

=.<iid}tilis, Lowe.
= Pi)dorella (Bonelli), Villa.
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Cakacoltjn'a [continued),

lenticida var. virilis. Moiiss.

var. major Shutt.—n\
liispidula, Lam.—^'T. G.

var .subhisjoidula, Mouss.

—T.

var. Berthehti, For.—

var. everla, Mab.—T.

pthonera, Mah.— T.

Prtrry?,Pous. aud Sykes.— '''T.

afficta, Fer.— P.

= le7is, D'Orb.
=planaria. Lam.

planaria, Mouss.—T.

discohoJus, Shiitt.— *^G.

= affida, D'Orb.

fortunata, Sliutt.
—

"''"T. G.

cris2)olanata, "VVolL—P.

heata, WolL—F.

GomercB, WoU.—G.

eutropis^ Shutt.—F.

opJifhaliiioric:!, Mab.
= oplitliahnonjcha, Mab.

LeftAXIS, Lowe.
Sect. Lampadia, Alb.

cuticula, Shutt.— '"''T. G. P.

Helicogena, Fer.

aspcrsa, MiilL— C. *'P. (iutro-

duced).

= sp'nnosa, Lowe.
Otala, Schum.

= JIaciiIan'a, Aixct.

hcfea, Mull.—^'C. *T. H.
var Conariensis, Mouss.

—T. G. H.
atavorum, Mab.—C.

Jacquematana (Bgt.), Mab.

—

C.

ffthbosobasalifi, Woll.—T.

Ahinarina (Bgt.), Mab.— C.

efferafa, Mouss.—fG.

lloussoniana, Well.—fG.
= Adonis, Mouss.

Hemicycla, Swains.

pUcaria, Lam.—*T.

=pl>catula, Lam.
= orhicuhtta, AVood.

=planorhida (Gray), Villa.

Hemicycla [continued).

Bethencourtiana, Shutt.
—

"'''T.

var. chersa, Mab.—T.

BerJceleyi, Lowe.—C.

Theapesia, Mab.
desculpta, Mouss.—fF.

retrodens, Mouss.—T.

modesfa, Fer.—*T.
= Piiivaua, Lowe.

var. idiofri/pa, Mab.—T.

sajmnacea, Lowe.—C.

Foueheti, Fer.—*T. (? C).
= Adansoni, W. and B.

var. Hedeia, Mab.—T.

var. evergada, Mab.—T.

\ar. ffeminata, n.var.—"^'T.

titori/na, Mab.—T.

mallerifa, Fer.—^"T.

= bidentalis, Lam.
= fride)italisj Lam.

hedonica, Mab.—fT.

cucah/pfa, Mab.— C'.

bathijeoma, Mab.—C.

Kicariai, Woll.
—

""'"T.

Justini, Mab.—C.

= Fuirieri, Mab.
callipona, Mab.—fT.

hehjgaia, Mab.—fT.

gjyccia, Mab.—*fT.
idrgta, Mab.—fT.

zelota, Mab.—fC.

= themera, Mab.
=psathirella, Mab. (Nouv.

Arch., t. XV, fig. 12 : not

named in text or index).

Glaxiana, Shutt.—*C.

=pellisIaGerti, B,ve.

= inalleata, var. /J, Pfr.

thanasi)na, Mab.—fT.

epliora, Mab.— fT.

empeda, Mab.—C.

cardiohola, Mab.—fT.

Fritschi, Mouss.—*G. T.

var. major, Mouss.— fG.

Guamartemes, Grass.—"^'C.

= Guanartemes, auct.

= Manriquiana, Lowe.
= Giiartemes, Mts.

disfriisa, Mouss.—G.

kedgbia, Mab.— (? G.)
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Hejiicycla (confinued).

Maugeana, Slmtt.—T.

= Gaudryi, Pfr. and Eve.

invernicata, Mouss.—T.

=coiisobrina, W. and B.

consohrina, Fer.—*T.

var. veiusta, Mouss.—T.

var. cacopera, Mab.—G. C.

hathyclera, Mab.— T.

indifferens^ Mouss.—*fH.
Perraudierei, Grass.—H,
IlierroeiiHis, Grass.—*H.

=ralverdensis, Lowe.
Gaudryi, D'Orb.—*C. (? G.).

var. evergeta, Mab.—C.

var. Gaudryopsis, Mab.—C.

var. Ripochi, Mab.— C.

var. amblasmodon, Mab.

—

C.

var. ejjliedrophila, Mab.

—

C. G.

imithina, Mab.— C.

granomalleata, Well.—'''T.

vermipUcata, Woll.—P.

Verneaui, Mab.—fT.

Perrieri, Mab.—fT.

cacoplasta, Mab.—fT.

zorgia, ]Mab.—C.

merita, Mouss.—fG.

hituminosa, Mab.—^C.

var. unicohr, n.var.—*C.

psathyra, Lowe.—C.

=psathjropsis, Mab.
Agaetana, Mab.—*C.

Galdarica, Mab.—*C.

cateucta, Mab.—fC.

hathycampa, Mab.— F,

gravida, Mouss.—fF.

sarcostoma, W. and B.—*L.
(fossil), F. *C. (?T.).

var. Canarioi, Mouss.—*C.

var. thaumaka, Mab.

—

L. F.

var. Fuerteventurce, Mouss.
—F.

var.^?w??r/;(? (Tarn.),Mouss.

—F. L.

Paeteliana, Sbutt.—F.

harmonica, Mouss.—H.
Gomerensis, Morel.—G.

Hemicycla {continued),

cacopista, Mab.— fC.

ethclcma, Mab.—C.

digna, Mouss.—fG.

Saulcyi, D'Orb.—^'C.

var. Ledrni, Mab. -fC.

crypsidoma, Mab.—C.

emhritha, Mab.—fC.

temperata, Mouss.—^C.

stulta, Mab.—fC.

laia, Mab.—fC.
subgravida, Mab.—fT.

carta, Mab.—fC.

Parckeriana, ]\lab.—fC.

= Barkeri, Mab.
planorhella. Lam.—G.

= striqata var., Fer.

= niliersii, D'Orb.

var. incisogranulata,

Mouss.—T.

inufilis, Mouss.—T.

Plutonia, Lowe.— --'fL. F.

semitecta, Mouss.—fG.

Sahiniana, Mab.— C.

Pairanopsis, Mab.—G.

= Paivana, Morel.

qtiadricincta, Morel.—*G.

y cxaminata, Mab.—T.

? nuhivaga, Mab.—T.

Eupakypha, Hartm.
Pimna, Miill.—L. *C. ^T. G.

P. Gr.

var. PisaneUa, Serv.—C.

var. geminata, Mouss.

—

*F.
= alhoranensis, Pfr.

var. clauminflata, Mouss.

—F.

var. parvula, Mouss.—F.

var. hierophanta, Mab.

—

T.

var. Grasscti (Tarn.),

Mouss.—*C.
=j)isanoides, D'Orb.

=planata, W. and B. {pars'),

impugnata, Mouss.—L. Gr.

=festiva, Lowe.
=planata, "W. and B. {pars).

var. subgemtnata, Mouss.

—L.
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Doubtful and Spurious Species.

Vitrina fasciolata, Fer. Quoted by Perussac from. Tenerife, but not

found by any subsequent naturalist.

Eyalinia [Polifa) semicostulata, lieck. Reeve gives the Canaries as

a habitat ; but since it has never been confirmed, and
since his records have frequently proved untrustworthy,

: it is advisable to remove tliis species from the list.

Beck reported it originally from Portugal.

Helix marcida, Shutt. > mi <?
•

i j. i j? -u

7 7 J.) ui i-i. I ihese tour species were obtained from bags
meloiontna, ohiitt. f n i • j \ ^ J^ • e

, • 7 ',, . , > 01 dried orchil, the precise origin oi
UDibicula, bhutt. ( •, . , , ' ^ ^

^u- CM ii 1
which was unknown.

cmmentitia, ohutt. /

elegantula, Jan. (one of the many forms of folymorplia-i a

Madeiran species).

anaglyptica, E.ve.

^^nitidiuscula var. major. Flat Deserte, Canaries {sic, error

for Madeira).

t(pniafa, W. and B. ) Two ^ladeiran species erroneously recorded

tiarella, W. and B. ) from the Canaries by Webb and Bcrthelot.
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DESCRIPTION OF STEEPTAXIS PAUZUS, A NEW SPECIES.

By G. K. GuDE, F.Z.S., etc.

Stkeptaxis paulus, n.sp.

Aff. S. Eendei, S. ct B., sed minus solidula, minor; margo superior

peristomatis ad suturam minus recedens ; lamella superior in parte

parietis non margine dextro conjuncta
;
peristoma minus incrassatum

;

anfr. penultimus in umbilicum recedens. Diam. maj. 6, min. 4, alt.

3 mm.

I. Sircptaxis paulus, n.sp. Mouth, x 3.

II. Mouth of S. Heudei, x 3.

Sab.—Unkno-n-n. Chinese region probably.

Two specimens of tliis shell, without indication of habitat, were
acquired by me in a miscellaneous collection at Stevens' sale-rooms.

I

Upon recently ref;eiving a specimen of 8. Uetidei, its resemblance

to my unnamed shells struck me at once ; and I submitted them to

Dr. Boettger, who wrote :
" New species, next to S. Heiidei.^'' It

differs from that shell in the deeper umbilicus ; the penultimate

whorl recedes further ; the upper lamella on the parietal wall is not

joined to the right margin of the peristome, and the latter is less

reflexed at the suture ; it is also smaller and less solid.
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LIST OF THE PLEUROTOMID^ OF SOUTH AUSTRALIA, WITH
DESCRIPTIONS OF SOME NEW SPECIES.

By G. B. SowERBY, F.L.S., etc.

Bead lOth January, 1896.

PLATE III.

SnsrcE the publication of "A list of Aquatic Mollusca inhabiting South

Australia" by Mr. D. J. Adcock in 1893, a considerable number of

species have been discovered, principally through the researches of

Dr. J. C. Verco, who has placed in my hands for identification and
description the PleurotomidiB found by him. Mr. Adcock and Mr.
Bednall have also kindly sent me a considerable number of specimens

for compai'ison; so that I have had pretty good material to work upon.

Most of the species are very small, and some are at first sight so much
alike that the mere sorting of them has been no little labour. The
generic distinctions are still very unsatisfactory, and it may be thought
that I have taken liberties with certain of them by placing the species

in what seem to me the most natural and convenient groups.

From Mr. Adcock's list I have removed some names, and added

others, out of which sixteen are new, making a total of thirty-seven

species.

1. SiJKCULA QpoYi, Reeve, Conch. Icon., Pleurotoma, sp. 137. This

is the largest species recorded of South Australian Plcurotomida). It

appears at present to be somewhat rare.

2. Deillia haepulaeia, Desmoulins, Actes Soc. Linn. Bordeaux,

tom. xii, p. 162 ; Beeve, Conch. Icon., Fleurotoina, sp. 124. (= P. har-

pula, Yalenc.) Spencer's Gulf.

3. DiULLiA Walcot,e, Sowerby, Proc. Zool. Soc. 1893, p. 487,

pi. xxxviii, figs. 7, 8. Spencer's Gulf ; also St. Vincent's Gulf,

13 fathoms (Verco).

var. pallUla. [Nearly white, Avith a pale-buff basal zone,

and the longitudinal ribs less prominent. With shell sand from
Macdonnell Bay (Adcock).

4. Ueillia exaeata. Reeve, Conch. Icon., Plcurotoma, sp. 201.

St. Vincent's Gulf (Verco).

5. Deillia dimidiata, n.sp. PI. Ill, Fig. 2.

Testa fusiformis, tenuicula, pallida, antice balteo lato rubro, maculis

rufis marginato ornata ; spira acuminata, apice obtuso ; anfractus 7 ir,

declives, superne leviter concavi, inferne convexiuscvdi, sulcis

numcrosis angustissimis spiraliter insculpti, costis longitudinalibus

oblicpiis, irregularibus, paucis, latiusculis sed parum elevatis ; sutura

anguste canaliculata ; anfractus ultimus spiram fere a^quans, costis

indistinctis vel obsoletis, basim versus attcniuatus, hand rostratus

;

apertura mediocriter lata ; columella rectiuscula, tenuiter callosa.



SOWEKBY : S. AUSTRALIAN TLEUROTOMID-E. 25

labrum acutum, obsolete crenulatum, antico leviter sinuatum, sinu

postico lato et profuudo. Long. 10'50, diam. 4'50mm.
Mah.—Backstairs Passage, 16-18 fathoms (Verco).

I have only seen three specimens of this species, of vrhich only

one is adult. The shell is of simple character, with the spire about

as long as the body-whorl, which slopes gently to the base without

rostrum. The lower half of the whorl is pink, spotted at the margin

of the zone with somewhat deeper red.

6. Deillia Bednalli, n.sp. PI. Ill, Fig. 3.

Testa elongato-turrita, albida, lineis fuscis numerosis cingulata;

spira acuminata, aj)icc papillari ; anfractus 9^-, primi 2-3 lasves,

cseteri convexi, obtuse angulati, supi^a angulum leviter concavi,

spiraliter sub-obsolete lirati; costis longitudinalibus ad angulum leviter

elevatis, alitor vix conspicuis ; sutura leviter impressa, carina parva
marginata ; anfractus ultimus spiram paulo bievior, convexus, basim
versus acuminatus, vix rostratus ; apcrtura oblonga, mediocriter lata

;

columella leviter contorta ; labrum tenue, postico mediocriter sinuatum.

Long. 1 6, diam. 5 mm.
Hah.—St. Vincent's Gulf (Verco).

A very characteristic species, marked with brown transverse lines,

about six on the body-whorl. The specimens vary somewhat ; the

type being pretty distinctly longitudinally ribbed, and the ribs raised

to form a crown at the augle; in other individuals the ribs are obsolete,

only the nodules at the angle remaining ; and one large dead specimen
obtained by Dr. Verco at Backstairs Passage (20 fathoms), has but
the very faintest sign of nodules and no trace of ribs. This last

• specimen measures 20 mm., and although it does not exliibit the

characteristic brown lines, I have, after careful comparison, no doubt
as to its identity. Other specimens are pure white, without lines,

but being dead shells 1 take them to be simply bleached, and not, as

one might at first sight suppose, examples of a colourless variety.

7. Dkillia gratiosa, n.sp. PI. Ill, Fig. 1.

Testa elongata, glabra, rufo carnea, flammis rubris latiusculis ir-

regularibus longitudinaliter picta ; spira producta, acuta, ad apicem
obtusa ; anfractus 9, leviter convexi, laeves, sutura impressa sejuncti;

anfractus ultimus breviusculus, leviter inflatus, basim versus contractus,

vix rostratus ; apertura ovalis ; columella sinuata, labrum acutum,
postice late et profunde sinuatum. Long. 17'50, diam. 6 mm.

Ilah.— St. Vincent's Gulf (Verco).

A smooth shell, pink, with longitudinal red flames ; the spire is

acutely elongate, but the apex blunt and papillary.

Of this species I have only seen one adult (dead), one young (fresh)

specimen, and a fragment.

8. DuiLLiA SAXEA, n.sp. PI. Ill, Fig. 4.

Testa turrita, solida, alba; spira acutiuscula, ad apicem obtusa;
anfractus 6A-, convexi, obscure angulati, longitudinaliter obscure

plicati, aliter loeves ; anfractus ultimus spiram brevior, ad basim
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truneatus, hand rostratus ; apcrtura curta, latiuscula ; labrum Icviter

inflexum, postice late et profuntie sinuatum ; columella fere recta.

Long. 7, diam. 3 mm.
Jlab.—^t. Yincent's Gulf (Verco).

A little, stony, white shell, with a short mouth, and lip slightly

inflexed ; in form it resembles D. Hotte^itota, Smith.

9. Daphnella dulcis, n.sp. PI. Ill, Fig. 5.

Testa ohlonga, subfusiformis, alba, dilute fusco irregularitcr macu-
lata, antice zona pallide purpurasccnte, fusco-margiuata picta, ad

apicem fusca ; spira acuminata, apice papillari ; anfractus 6, primi

2 lajves, rotundati, cseteri convexi, obtusissime angulati, spiraliter

densissime lirati ; anfractus ultimus oblongus, vix inflatus, spiram

paulo superans, basim versus levitcr contractus, vix rostratus ; apcrtura

breviuscula, medioeriter lata ; columella levissime contorta, fusco

tincta ; labrum obsolete crcnulatum, postice late et profunde sinuatum.

Long. 11, diam. 2*50 mm.
Rah—^i. Vincent's Gulf (Verco).

A charming little shell, delicately coloured and sculptured. The
apex is obtuse and papillary, the whorls convex and very obscurely

angled ; there are no longitudinal ribs, but the whole surface of the

shell is very finely and closely spirally ridged.

Var. alha.— Testa omnino alba.—A perfect fresh specimen of pure

shining white, without colour or markings, was taken by Dr. Verco in

same locality.

10. Daphnella fragilis, Eeeve, P.Z.S. 1845, p. Ill ; Conch.

Icon., sp. \19^ymn(B(efor7)iis, Eeeve {fion limneiformis, Kiener), he. cit.

sp. 325. Specimens dredged by Dr. Verco in St. Vincent's GuK vary

much in size, the largest being nearly 20 mm. in length.

11. Daphnella diluta, n.sp. PI. Ill, Fig. 6.

Testa oblongo-ovata, albida, fulvo sparsim maculata; spira acute

conica ; anfractus 6, convexi, rotundati, spiraliter subtilissime striati

;

anfractus ultimus spiram superans, ovalis, baud rostratus ; apcrtura

latiuscula, labrum tenuo, arcuatum, postice medioeriter sinuatum.

Long. 10, diam. 4'25mm.
Hah.—Backstairs Passage, 20 fathoms (Verco).

This shell has much finer striae than D. fragilis, and is of a shorter

and more ovate form.

12. Daphnella (?) fallaciosa, n.sp. PL III, Fig. 7.

Testa elongato-turrita, sordide alba ; spira acuminata, apice papillari

;

anfractus 6^^, convexi, vix angulati, spiraliter dense striati, primi 2

lasves, sequentes 2-3, longitudinaliter plicati ; sutura anguste canali-

culata ; anfractus ultimus spiram fere aequans, superne obscurissime

angulatus, basim versus levitcr attenuatus, baud rostratus ; apcrtura

latiuscula ; labrum tenue, postice breviter sinuatum ; columella recti-

useula. Long. 10, diam. 3-25 mm.
Ilah.— St. Vincent's Gulf (Verco).

A shell of simple character, with a rather long spire and short
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mouth ; closely spirally striated, only the upper whorls showing ribs

or plieaa. It is with some uncertainty that I place this with
Daphnella.

13. Daphnella bitokquata, n.sp. PI. Ill, Fig. 9.

Testa parva, ovata, rugosa, nigro-fusca, alho interruptim zonata

;

spira obtusiuseula, gradata ; anfractus 4-5-, sub-quadrate angulati,

spiraliter lirati, longitudinaliter subtilissime lamellati ; anfractus

ultimus spirani superans, inflatus, siipra medium leviter biangulatus,

undi(pie liris conspicuis rugosis instructus ; apcrtura lata ; labrum
arcuatum, postice mediocriter sinuatum. Long. 4"50, diam. 2'50mm.

Hah.— Spencer's and St. Vincent's Gulfs (Adcock).

This little shell is very dark brown, relieved by a pale zone between
two white keels, crossed by dark-brown streaks. The transverse lirae

are pretty prominent, and the whole surface is roughened by minute
laminoe. Another specimen sent me by Mr. Adcock is almost entirely

white.

14. Daphnella (Teres) mimica, n.sp. PL III, Fig. 10.

Testa turrita, alba ; spira elongata, acutiuscula ; anfractus 6,

convexi, rotundati, superne leviter concavi, undique liris conspicuis

alternatim minoribus instructi, inter lirus lamellis minutis oblique

longitudinaliter sculpti ; anfractus ultimus spiram brevier, ad basim
contractus, brevissime rostratus ; columella parum contorta ; apertura

ovata ; labrum tenue, arcimtum, sinu postico, latiusculo. Long. 7,

diam. 2-50 mm.
nah.—^t. Yincent's Gulf (Verco).

This little shell bears rather a curious resemblance to the British

B. teres. I have only seen three specimens, the type here described

being the largest ; the two smaller ones are shorter in proportion, and
not so concave at the top of the whorls.

Yar. fusca.—A dark-brown variety, represented by a single specimen
in Mr. Adcock' s collection.

15. Daphnella Yeecoi, n.sp. PL III, Fig. 8.

Testa acuminato-ovata, rugosa, tenuis, pallida, stramineo irregulariter

maculata et strigata; spira acuta; anfractus 8i, primi 2 lajves, cseteri

convexi, obtuse angulati, spiraliter dense lirati, lamellis obliquis

minutissimis confertissimis sculpti ; costis longitudinis obliquis parum
elevatis, plerumque indistinctis et evanidis ; anfractus ultimus spiram
sub-tequans, leviter inHatus, supra angulum convexiusculus, basim
versus contractus, vix rostratus ; apertura lata ; columella rectiuscula

;

labrum tenue, postice mediocriter sinuatum. Long. 20, diam. 9mm.
Hah.—Backstairs Passage, 6-20 fathoms.

A thin, delicately sculptured shell, of which the ribs are of an
undecided character, entirely disappearing on the last whorl. The
spiral Krai are narrow and close, and crossed by extremely delicate

and profuse oblique laminae. The type specimen, besides the irregular

light-brown markings, has two narrow zones below the periphery

;

while others are pale straw-colour, without markings. All the
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specimens are similar in detail of sculpture, but sometimes the

longitudinal ribs arc only to be seen on the upper whorls ; and in one

shell sent me by Mr. Eednall from St. Vincent's Gulf, the body-whorl
is distinctly ribbed.

16. Clathueella. modesta, Angas, Proc. Zool. Soc. 1877, p. 38,

pi. V, fig. 15. St. Vincent's Gulf.

17. ClATHURELLA LAMELLOSA, U.Sp. PI. Ill, Pig. 11.

Testa parva, abbre\'iato-turrita, straminea, fusco sparsim maculata

;

anfractus 5 ; apicales hcves, cajteri tabulati, valde angulati, spiraliter

tricarinati, lamellis pulcherrimis longitudiualiter ornati ; sutura cana-

liculata ; anfractus ultimus spiram cequans, quadricarinatus, ad Ijasim

contractus, liratus, brevitcr rostratus ; apertura latiuscula ; labrum
arcuatum, postice profunde sinuatum. Long. 4, diam. 2 mm.

ITah.—St. Vincent's Gulf (Verco).

A very characteristic little shell, with angular whorls forming a

tabulated spire ; the spiral keels, of which there are four on the body-

wliorl, as well as the interstices, are crossed by fine close lamelloe.

The unique specimen is straw-coloured, with a single brown blotch

ill front.

18. Clathukella L\llemantiaxa, Crosse, Journ. de Conch. 1865,

p. 423, pi. ii, fig. 5. I think CI. incnista, Ten.-Woods (Froc. Koy.

Soc. Tasm. 1876, p. 136), is the same; biit I cannot agree with

Mr. Tryon as to the identity of C. Letoiirneuxiana, Crosse (Journ. de

Conch. 1865, p. 425, plate ii, fig. 7). The latter species I have not

seen from South Australia.

19. Clathueella tincta, Reeve, Proc. Zool. Soc. 1846, p. 5;
Conch. Icon., Pleiirotoma, sp. 347.

= alhifimiculata. Reeve, Conch. Icon., Pleurotoma, sp. 350.

= rulroguttata, H. Adams, Proc. Zool Soc. 1872, p. 14, pi. iii, fig. 25.

= rufozonata, Angas, Proc. Zool. Soc. 1877, p. 38, pi. v, fig. 13.

The spots and lines vary in number, size, and colour, from black to

orange, and occasionally the species occurs white without spots.

20. Clathurella parvula. Reeve, Proc. Zool. Soc. 1845 ; Conch.

Icon , Pleurotonia, sp. 254.

= Clathurella crassina, Angas, Proc. Zool. Soc. 1880, p. 416, pi. xl,

fig. 6.

?= Mangilta philoinena, Ten.-Woods, Roy. Soc. Tasm. 1875, p. 141.

Reeve's description of this species is somewhat inadequate, and he

gives no dimensions, but judging from a series of specimens, I am
convinced that Angas' crasaina cannot be separated from it. The fine

fresh specimens submitted to me are yellowish, with a brown band

below the periphery, tinged with brown at the sutures, between the

ribs, and on the lip and columella. Worn specimens are sometimes

white, and probably there is a white variety. Angas mistook bleached

specimens of this species for Plcurotoma spurca, Hinds, which, although

somewhat similar in general appearance, may be clearly distinguished
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by tlie decided outward curve of the lip forming a sharp angle on

each side of the sinus.

From the description I think Tenison-Woods' Mangilia philomena

is a synonym for (Jlathurella 2')C-rvula, but, in the absence of a figure,

and not having seen an authentic specimen, I cannot say with

certainty.

21. Clathtteella bicolor, Angas, Proc. Zool. Soc. 1871, p. 18,

pi. i, fig. 20. This species may be distinguished from the smaller

forms of C. parvula, by its more elongated and less angular form.

22. Mangilia Adcocei, nom. nov.

I propose this name for the 31. hella of Adams and Angas (Proc.

Zool. Soc. 1863, p. 419, pi. xxxvi, fig. 6), their name being pre-

occupied by Hinds. Tryon (Manual of Conchology, vol. vi, p. 270)
considers it identical with M. BoaJcei, Nevill, a Ceylon shell with whieli,

from the figure and description, it seems to me to have but little

afiinity. Adcock's list gives as a synonym 31. gracilina, Ten. -Woods,
but I have sought the records in vain for the name. M. Adcochi is

an elegantly formed shell, with a very acute spire and moderately
attenuated base ; the ribs are numerous, thick and rounded, crossed

by numerous rather faint spiral sulci. Fresh, adult specimens are

much larger than Adams' type, measuring 16-19 mm. in length. It

is a true Mangilia., though approaching Cgthara in form.

23. Mangilia picta, Adams and Angas, Proc. Zool. Soc. 1863,

p. 419, pi. xxxvii, fig. 7.

= Meredith(2, Ten.-Woods, Proc. Eoy. Soc. Tasm. 1875, p. 142.

= t(dmata, Ten.-Woods, ibid. 1878, p. 36.

This species varies somewhat in form, and considerably in colouring.

The type has a broad brown baud occupying the upper half of the
body-whorl ; some specimens are pale straw-colour without markings,
and others are covered with brown spiral linear bands ; and usually

a brown line appears just above the angle.

JIab.—Spencer's and St. Vincent's Gulfs.

24. Mangilia St.-Gall^, Ten. -Woods, Eoy. Soc. Tasm. 1876,

p. 137; and var. Benedicti. I have not been able to identify this

species.

25. Mangilia alucinans, n.sp. PI. Ill, Fig. 12.

Testa breviter fusiformis, straminea, spiraliter fusco interruptim
lineata; spira acuminata, acutiuscula, gradata ; anfractus 7-8, obtuse
angulati, spiraliter leviter sulcati, costis longitudinalibus crassis,

rotundatis, rectis instructi ; anfractus ultimus spiram aequans, superne
obtuse angulatus, deinde leviter convexus, basim versus attenuatus,
hand rostratus ; apertura mediocriter lata, utrimque angustior

;

columella rectiuscula ; labrum arcuatum, postice vix sinuatum.
Long. 6-50, diam. 3 mm.
iZaS.—Yankalilla Bay.
This species may be distinguished by its thick, rounded, straight

ribs ; the spiral grooves are more or less distinct. Some specimens
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ai'e nearly white ; in others numerous brown spiral lines cross the ribs,

interrupted by the interstices, as iu M. picta. There is generally

a brown line just above the anjjle.

var. OKNATA, PI. Ill, Fig. lo. Spira longior ; costis maculis

fuscis pulcherrime ornatis. A beautifully marked shell, with a lon;ner

spire than the type, from Yankalilla Bay ; belonging to '\\v. Adcock.
Shells of this species have been mistaken for J/. Vincentina, Crosse,

and also for M. lineata, llc^eve. The type of the former is a little

plain brown shell, with very obscure bands of darker brown. It is

more sharply angular, and the ribs are thinner than in M alucinam.

M. lineata, Reeve (Conch. Icon., Matuielia, sp. 42) is a synonym for

M. riiguhsn, Philippi, a Mediterranean species, of which M. pura,
Keeve (sp. 63), is another synonym. There is no doubt Mr. Ang.is

mistook different forms of the species I now call 31. alucinans for

these.

26. Mangilia insculpta, Adams and Angas, Proc. Zool. Soc. 1863,

p. 420, pi. xxxvii, fig. 8. The characters of this species are somewhat
obscure, but it is more narrowly cylindrical and high-shouldered than
others of the group. I have picked out a few specimens from a mixed
lot of Dr. Verco's St. Vincent's Gulf shells.

27. Mangilia hexagonalis. Reeve, Proc. Zool. Soc. 1845, p. 118,

Conch. Icon., Pleurotoma, sp. 293. St. Vincent's Gulf.

28. Mangilia paucimaculata, Angas, {Ghj2)hostoma) Proc. Zool.

Soc. 1880, p. 416, pi. xl, fig. 7. St. Vincent's Gulf.

29. Mangilla ViNCENTiNA, Crossc, Journ. de Conch. 1865, p. 422,

t. xi, fig. 6. Among all the South Australian shells I have examined,
none are quite conformable to Crosse's type of this species.

30. Mangilia conneotens, n.sp. PI. Ill, Fig. 14.

Testa fusiformis, utrimque acuminata, sordide albida, spira acute

turrita ; anfractus 7, angulati, superne declives, infra anguliim leviter

convexi, spiraliter dense striati, liris spiralibus panels tenuissimis

cingulati ; costis longitudinalibus circiter 9, leviter obliquis. tenuibus;

anfractus ultimus basim versus leviter constrictus, striis obliquis

conspicuis ; apertura obliqiu\ ; columella rectiuscula ; labrum tenue,

posticc late sed vix profunde sinuatum. Long. 8, diam. 3 mm.
llah.—^i. Vincent's Gulf.

An almost colourless shell, tapering anteriorly, and with a sharpish,

turreted spire ; the body-whorl being of about the same length as the

spire. It is finely striated throughout, besides having thin, spiral,

and somewhat distant ridges, though in some specimens these ridges

are by no means prominent. The longitudinal ribs are narrow and
slightly oblique. The specimens, in which the sculpture is more
pronounced, seem to connect this species with Cluthurella.

31. Mangilia inornata, n.sp. PI. Ill, Fig. 15.

Testa fusiformis, alba ; spira acuminata, acutiuscula ; anfractus 7,

primi 2 leeves, se(|ueules angulati, spiraliter obscurissime lirati,

longitudinaliter sub-inconspicue costati, superne subconcavo-declives.
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infra angulnm leviter couvexl ; anfractus ultimus spirara fere a:iqiians

baud costatus, liris spiralibus numcrosis per-iuconspicuis sculptus,

basim versus attenuatus, levissime coustrietus ; apertura oblonga

;

columeUa recta; bTbrum teuue, postice breviter siuiiatuiu. Long. 8-50,

(liam. 3 mm.
Hdh.—iit. Yincent's Gulf.

A white sbell, resembling in form tlie typical ribbed MangUice, but
the ribs are only faintly discernible on tbe spire, and obsolete on tbe

body-wliorl.

32. Mangilia alticostata, n.sp. PI. Ill, Fig. 16.

Testa elongate-turrita, bexagonalis, sordide albida ; spira per-

elongata, ad apicem acuta ; anfractus 8, planulati, spiraliter striati,

costis longitudinalibus 6, elevatis, acutissimis, continuis instructi

;

anfractus ultimus brevis, basim versus constrictus, obtuse angulatus,

brevissime rostratus ; apertura oblonga, breviuscula ; labrum acutum,
sinu postico latiusculo. Long. 13, diam. 4 mm.
Eah.—^i. Vincent's Gulf.

Shell like an exaggerated form of M. IwxagonaUs, Reeve, with longer

spire, and ribs more prominent and acutely angular.

33. Mangilia cuspis, n.sp. PI. Ill, Fig. 17.

Testa fusiformis, utrimque acuminata, albida, antice fusco late

zonata, ad apicem fusca ; spira acute turrita ; anfractus 8, primi 3

(apicales) minuti, politi, ca3teri obtuse angulati, spiraliter dense
lirati, costis numerosis, angularibus instructi; anfractus ultimus supra
angulum leviter concavus, intra convexiuscidus, basim versus attenu-

atus ; columella levissime contorta ; apertura elongata ; labrum tenue,

postice brevissime sinuatum. Long. 8'50, diam. 3 mm.
mb.—^t. Yincent's Gulf.

Allied to M. connedens, with finer sculpture, and distinguished by
its sharp brown apex and the brown lower half of the body-whorl.

34. Mangilia anomala, Angas, (Purpura) Proc. Zool. Soc. 1877,
pi. V, fig. 1. This certainly belongs to the Pleurotomidije, and was, in

my opinion, correctly placed by Professor Tate in the genus Ifaixjilia

(Proc. Linn. Soc. New South Wales, vol. v, p. 131), although
Mr. Tryon thought well to replace it in the family Purpurida3.

3o. Mangilia Australis, Adams and Angas, {Bela) Proc. Zool. Soc.

1863, p. 420; and var. mitralis^Bela mitralis, Adams and Angas,
loc. cit. I cannot admit this last to be a species distinct from
M. Australis, the only difference being a greater length of spine.

This species was certainly misplaced in the genus Bela, which forms
a characteristic group inhabiting the northern seas.

36. MiTROMOEPHA Brazieri, Smith, Proc. Zool. Soc. 1891, p. 487,
pi. ii, fig. 1. Small imperfect specimens from St. Yincent's Gulf.

37. Cythara compta, Adams and Angas, Proc. Zool. Soc. 1863,

p. 419, pi. xxxvii, fig. 5. Mr. Tryon places this in the genus
Baphnella, but, although on the confines, I think it a Cythara. In
adult specimens there is a somewhat faint varix behind the lip, which
is slightly denticulate within.
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Kejected Species.

Maini'illa Vineafa and J/, fura, Reeve. — These are synonyms of

J/, rngulosa, Phil., a Mediterranean species not likely to be found

in South Australia.

Mangilia Lefourneuxiana, Crosse, Journ. de Conch. 1865, p. 425,

pi. ii, fig. 7.—I have no evidence that this species occurs in South
Australia. Specimens of M. Lallemmitiana have been mistaken for it.

Maugilia gracilina, Ten.-Woods? (see note on J/. Adcocki, ante

p. 29).—It would have been convenient to adopt this name had it

not been too near '' gracillima^^'' a name already twice employed in the

family.

Glyphostoma sj^nrca, Hinds.—I have no evidence that this species

occurs in South Australia. Specimens of Clatlmrella parva have been

mistaken for it.

EXPLANATION OF PLATE IIL

Fig. 1.
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DESCRIPTIONS OF SOME NEW LAND MOLLUSCA FROM NEW
ZEALAND AND MACQUARIE ISLAND.

By Heney Sutkr, Christchurch, New Zealand.

Read \Qth January, 1896.

PLATE IV.

1. Lagochilus Chiltoni, n.sp. PL IV, Fig. 1.

Shell very small, turbinate, subperforate, rufous, slightly glossy,

thin, semi-transparent, with rather close longitudinal membranous
white costella?, which easily rub off ; they are nearly equidistant, five

to six per millimetre, ^pire conical, apex rather pointed
;
periphery

rounded ; whorls 5, convex, the first three increasing slowly, the

others more rapidly, faintly microscopically spirally striated, the body-

whorl about two-thirds of the total height ; suture impressed.

Apertm-e subcircular, slightly oblique
;

peristome simple, straight

;

notch at the suture very slightly indicated ; columella lip somewhat
callous, expanded, completely covering the small umbilicus ; margins

convergent, not united by a callus. Base rounded. Operculum not

seen. Alt. 3, diam. 2-25 mm.
Ty2)e in my collection.

Hah.—Fern Flat, Buller River, South Island. A single specimen

found under a log by Dr. Ch. Chilton, whose name I have much
pleasure in connecting with this species.

Z. ChiUoni is near to L. Medletii, Sut., but the latter is more
depressed, the membranous plaits are not equidistant on the body-

whorl, the margins of the aperture approximate more, and the narrow
umbilicus is open.

2. Lagochilus (?) Sttjdeki, n.sp. PI. IV, Fig. 2.

Shell very small, globosely conoidal, perforate, whitish-horny,

faintly glossy, fragile, transparent, smooth, showing nnder the lens

regular and close lines of growth. Spire conoidal, rather short

;

whorls 3i, rather rapidly increasing, convex, slightly flattened below
the suture

;
periphery rounded ; suture deep. Protoconch smooth,

rather obtuse. Aperture ovate, longitudinal
;

peristome simple,

acute, outer lip regularly arched, basal lip strongly convex,

columella lip almost straight, vertical ; margins converging, not con-

nected by any callosity. There is no indication of a notch at the

suture. Umbilicus pervious, very narrow. Base convex. Operculum
thin, horny, transparent, with few whorls round a subcentral nucleus.

Alt. 3, diam. 2-25 mm. ; height of aperture 1*5 mm.
Type in my collection.

Hah.—Whangarei, North Island (Mr. Grosch).
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Named in honour of Prof. Dr. Th. Studer, Berne, Switzerland,

The only specimen 1 possess is immature, so that the generic

position is somewhat doubtful.

3. AtHOEACOPHORUS (PsEUDANErTEA) SiMEOTHI, n.sp. PI. IV,
|

Figs. 3, 4.

Animal (in spirit) elongate, about five times longer than broad,

fulvous ; head broadly rounded, tail tapering ; back rounded,

presenting a botryoidal appearance owing to tlie numerous strongly

developed papilhie ; it is separated from the foot by a broad lateral

groove, keeled towards the sole, which is lighter-coloured ; dorso-

median groove, bifurcating towards the head, distinct, extending to

the tail. There are about twenty lateral grooves on each side, and

a lateral area contains two to three rather large papillae. These

ixxpillae are oval, 1 x 1*5 mm., on the central part of the body, and

about -75 to 1 mm. high ; the interstices between are granulate.

The mantle-area, which I cannot make out distinctly in the

specimen before me, seems to be triangular, the pulmonary orifice

being situated at its anterior angle. The lateral grooves, the keel,

and the sole are crossed by numerous transverse furrows. Length 30,

breadth 2, height 5 mm. (alcoholic specimen).

Type in my collection.

7/rt^.—Collingwood, South Island (Mr. J. Ball).

Named in honour of Dr. H. Simroth, of Leipzig.

This slug is so distinct and peculiar in its appearance that I will

not defer its preliminaiy description any longer. I have only one

specimen, and that in a rather bad state of preservation, since the

animal was probably placed alive in strong alcohol. The diagnosis

and the sketches I give must be considered as merely provisional.

I hope to get some living specimens later on, when the description

will be completed, better figures given, and the anatomy investigated.

I do not doubt that this species must be assigned to the subgenus

Pseudaneitea, since it possesses the main characters of Athoracophorus

papillatus, Hutton.
The New Zealand species of Athoracophorus now known to science

are :

—

A. hitentandatus, Q. and G.
A. maculaius, Collinge.

A. (^Konophora) marmoreus, Hutt.
A. {Pseudaneitea) papillatus, Hutt.
A. {Pseudaneitea) papillatus v. nigricans (v. !Mts. MS.), Simroth.

A. {Pseudaneitea) papillatus \.fasciatus (v, Mts. MS.), Simroth.

A. {Pseudaneitea) Siuirothi, Sut.

4. Endodonta (CnAROPA) RosEVEAKi, n.sp. PI. lY, Figs. 5-7.

Shell small, subdiscoidal, umbilicated, horny, with radiate rufous

streaks which are irregularly disposed on the upper surface, form

zigzag lines on the periphery, and are obscurely tessellated on the

base ; dull, thin, semi-transparent. Spire flatly depressed
;
periphery
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rounded ; whorls 5, slowly and regularly increasing, rounded, the

last not descending in front ; suture impressed ; whorls radiately

costate, the costte sharp and elevated, directed forwai'ds, arcuate on
the upper surface, sinuate on the periphery and base, about ten per

millimetre, interstices minutely decussate. Protoconch having fine,

narrow costa?, obtuse. Aperture lunate, oblique
;
peristome regularly

arched, straight, acute, the outer lip tapering, columella lip short,

arcuate, not reflexed ; margins convergent ; umbilicus broad, nearly

one-fourth of the greatest diameter, showing all the whorls ; base

rounded. Diam. max. 4, min. 3*5; alt. 2 mm.
Tjipe in my collection.

Hah.—Tarukenga near Rotorua, North Island (Capt. T. Broun).
Named in honour of JMr. B. Rosevear, Fulham, London.
This species is nenrcst to E. Sterkiana, Sut., but may at once be

distinguished from it by the costoe being wider apart.

5. Endodoxta (Chakopa) Titirangiensis, n.sp. PI. lY, Figs. 8-10.

Shell small, discoidal, umbilicated, thin, horny, without colour

markings, semi-transparent, dull ; longitudinally costate, the costte not

much raised, slightly directed backwards, sinuated at the periphery

;

interstices with fine lines of growth, 9-10 costellaj per millimetre.

Whorls 5, the first three gradually increasing, the last attaining

relatively a considerable development, taking up about one-third of the

maximum diameter ; suture well impressed. Protoconch smooth, spire

flat, periphery rounded. Aperture rotundly lunate, oblique
;
peristome

straight, acute, columella lip slightly callous and reflexed ; margins
converging. Umbilicus about one -third of the greatest diameter,

showing all the whorls. Base rounded. Diam. maj. 3'75, min. 3'25
;

alt. 1*75 mm.
Type in my collection.

Hah.—Nikau-bush, Titirangi, near Auckland (H. S.).

This shell is closely allied to H. anguiculus., Reeve, var. montivaga,

Sut., but differs from it in the greater diameter of the four first

whorls, the broader last whorl, etc.

6. Laoma elegans, n.sp. PI. IV, Figs. 11, 12.

Shell minute, conoidal, perforate, horny, without colour markings,

somewhat glossy, thin, transparent, surface radiately costate, the very
distinct costellte straight, directed backwards, 15 per millimetre. Spire

dome-shaped
;

periphery slightly keeled ; whorls 5, flatly rounded,
gradually and slowly increasing ; suture impressed. Protoconch
smooth, rather large. Aperture transverse, semicircular, with six long
slender lamellfe, two on the penultimate whorl and four on the base,

the latter lying far back, and only showing through the trans-

parent shell on the exterior as white lines. Peristome straight,

acute, basal lip broadly rounded, columella lip slightly callous,

reflexed
; margins only very slightly approximate. Umbilicus narrow,

but pervious, not covered by the columellar reflection. Base smooth
up to the periphery ; whitish, flatly rounded. Diam. 2, alt. 1*5 mm.

Type in my collection.
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Jlah.—AVliangarci, North Island (Mr. Grosch).

L. elegans is very distinct from all the species of the g;enus hitherto

described ; the aspect of the base and character of the lamcllce call to

mind some of the species of Sagda.

7. Laoma (PhrixctXATHus) lucida, n.sp. PI. IV, Figs. 13-15.

Shell very small, deprcssly-turbinate, subperforate, yellowish-

horny, shining, pellucid, thin, somewhat smooth, with fine lines of

growth (more distinct at the suture), microscopically finely decussate.

Spire conoidal; periphery rounded; whorls 5, gradually increasing,

rounded ; suture rather deep. Protoconch smooth. Aperture lunate,

transverse
;

peristome straight, acute, somewhat callous, columella

lip subvertical, slightly reliexed. Umbilicus very narrow, partly

covered by the columella lip. Ease rounded. Diam. maj. 3, min. 2*75
;

alt. 2 mm.
Type in my collection.

Hah.—Near Auckland, exact locality not stated (Mr. Wright).

This species comes nearest to L. transitans, Suter, which, however,

is higher, banded with chestnut, and has the periphery keeled.

The jaw and radula arc typical, the former being strongly papillate.

The formula of the radula is 20-1-20.

var. ELEVATA, n.var.—This variety is higher ; the number of

whorls is the same, but they are narrower, especially the fourth and

fifth. The protoconch is also smooth, and the shell microscopically

finely decussate. The colour is darker, the periphery keeled, and the

mouth destitute of callosity. Diam. maj. 3, min. 2-75
; alt. 2-5 mm.

Type in my collection.

Hah.—Whangarei, North Island (Mr. Grosch).

8. Laoma (Phrixgnathus) spiralis, n.sp. PI. IV, Figs. 16-18.

Shell very small, depressly-turbinate, perforate, pale-horny with

somewhat irregular i-adiate rufous streaks, dull, thin, semi-transparent,

with close-set longitudinal membranous costellDe, produced into ragged

processes at the periphery ; there are five to six costelloe per millimetre

;

the interstices decussate. Spire conoidal, apex pointed, periphery

sharply keeled; whorls 5, gradually increasing, flatly rounded; suture

impressed, somewhat constricted, between the fourth and fifth whorls.

The protoconch is smooth, but the rest of the shell is distinctly

spirally striated, most conspicuously so on the base. Aperture trans-

verse, squarish; peristome straight, acute, outer lip sharply keeled,

basal lip regularly broadly arched, columella lip subvertical, slightly

arched, and reflexed. Umbilicus narrow, pervious, deep. Ease rounded.

Diam. maj. 3-25, min. 2*75
; alt. 2 mm.

'Type in my collection.

]^ah.—Pelorus Sound, Marlborough, South Island (Mr. J. McMahon).

L. spiralis stands nearest to L. phrynia, Hutton, but differs from it

in having a more acute spire and a sharper keel on the periphery, in

its less rounded whorls with their very distinct spiral striation, in

possessing ragged processes to the costcllae, and a much narrower

umbilicus as well as a constricted portion of the suture.
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Xote.— Lao:ma (Phkixgn-athus) ACANTniNULorsrs, Sut., Avhich I

(Icscribed in Trans. New Zeal. Inst., vol. xxiii (1891), is a synonym.
of Laoma {PJirixgnathus) phrynia, Hutton. Since my description

was published, well-preserved specimens of L. plirijnia have come
into my possession, and, after careful comparison, 1 have come to

the conclusion that my species is nothing more than a local variety.

9. Laoma (Phrixgnathiis) Moellexdorffi, n.sp. PI. IV, Figs. 19-21.

Shell very small, depressly-turbinate, pale-horny with irregular

radiate streaks of chestnut ; faintly glossy, very thin, semi-transparent,

smooth, microscopically decussate. Spire broadly conoidal, arched

;

periphery slightly keeled; whorls 4, gradually increasing in size,

convex, the last not descending in front. Protoconch smooth, blunt.

Aperture transverse, lunate
;
peristome straight, acute, outer lip some-

what keeled, basal lip broadly arched, columella lip subvertical,

slightly reflexed, and callous. Umbilicus narrow, deep, one-sixth of

the major diameter. Base rounded. Diam. 25, alt. l"5mm.
Type in my collection.

iZffS.—Mt. Wellington lava-fields, Auckland (H. S.).

This is another species closely allied to Z. plirynia., but it is smaller,

more depressed, is not ribbed, is microscopically decussate, and has

a slightly narrower umbilicus. Named in honour of Dr. 0. F. von
MiJllendorff, Manila.

10. Laoma (PnEixGXAxnus) Hamiltoxi, n.sp. PI. IV, Figs. 22-24.

Shell minute, subdiscoidal, umbilicated, yellowish-horny, glossy,

pellucid, smooth, with distinct lines of growth, impressed at the

suture, not decussate. Spire flat, but little elevated
;

periphery
rounded; whorls Z\^ slowly and regularly increasing, convex, the

last not descending. Protoconch microscopically spirally striate.

Aperture diagonal, rotundly lunate
;
peristome straight, acute, outer

and basal lip regularly rounded, columella almost straight, oblique,

much reflexed. Umbilicus about one-eighth of the diameter, deep.

Base rounded. Diam. maj. 2-5, min. 2 ; alt. l"25mm.
Type in my collection.

Hah.—Macquarie Island, where it was found by Mr. A. Hamilton,
of Dunedin, in whose honour the species is named.
The specimens were kindly given to me by Prof. J. T. Parker,

of Dunechn.

This species has its nearest allies, such as Laoma occidtux. Cox, etc.,

in Tasmania ; and it is no doubt also very near to L. (Jamphellica,

Filhol, but I have not yet seen that species.

11. Laoma (PnraxGNATHUs) srBLuciDA, n.sp.

Shell small, depressly-turbinate, subperforate, whitish-horny, glossy,

semi-transparent, smooth, with faint, radiate, rufous streaks extending
to the umbilicus, not decussate. Whorls 5, gradually increasing,

flatly rounded ; suture impressed
;

periphery rounded. Protoconch
smooth. Aperture transverse, lunate

;
peristome straight, acute,

slightly callous ; outer and basal lip regularly arched, columella lip
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very short, oblique, callous, reflexed, and partly covering the very

iiaiTow and pervious umbilicus. Base flatly rounded. Diam. maj. 3,

min. 2*75
; alt. 2 mm.

Type in my collection.

Ilab.—W'aitakerci, Auckland (Mr. T. F. Cheeseman).

This species is intermediate between L. transttans and L. lacida.

It is distinguished from the latter by the colour-markings, the

absence of microscopical spiral striation, and the more opaque texture.

L. transitans differs from it in the higher spire, the distinct growtli-

lines, and the acute keel at the periphery.

No figure is given, as the outline of the shell is veiy similar to that

of L. lucida.

EXPLANATION OF PLATE.

P'iG. 1. Lagocliilus Chiltoni, n.sp. ( x 6.)

,, 2. ,, (?) Siuderi, n.sp. ( x (j.)

,, 3, 4. Athoracnphorus Simrotlii, u.sp. (nat. ^^ize.)

,, 0-7. Endodouta lluseveari, n.sp. (xlo.)

,, 8-10. ,, Titirangiensis, n.sp. ( x 8.)

,, 11,12. Laoma elegaus, u.sp. (xlo.)

,, 13-lo. ,, hicida, n.sp. ( x 6.)

„ 16-18. ,, spiralis, n.sp. ( x 6.)

,, 19-21. ,, Moellendorffi, n.sp. (xlO.)

,, 22-24. ,, Hamiltoni, u.sp. ( x 8.)
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ON NEORYALIMAX BRASILIENSIS, n.gen., N.sr. (ALLIED TO
HYALIMAX), FEOM BRAZIL.

By De. Heinrich Simroth.

Read lOth January, 1896.

PLATE V.

Not long ago I received for examination, from the Berlin Museum,
a well-preserved specimen of a small slug, -wliicli Dr. Von Jhering had
found in llio Grande do Sul. It had been registered as a ITyalimax,

and outwardly it resembles that genus. Its general appearance agrees

with the figure given by Fischer (I); the mantle, however, is more
flattened, and some other dilferences of minor importance exist, which

j

will be discussed later on.

I Since the genus Hyaliinax is restricted to the Nicobar and Andaman
I Islands and to Pegu, the discovery of a closely allied form in Brazil

is of great note, the importance of which is yet further increased by
the fact that there is a striking deficiency of slugs in the neotropic

' region. Heynemann (2) enumerates from Mexico, Central America,

.
Columbia, and the West Indies (omitting Liinax and Vaginula) the

\ genera Tehen)wphorus, Megapelta, Pcltella, and Cryptostracon, and no

|. other genus from the whole of South America. From the adjacent
I parts of J^ortli America we have Arion, Ariolimax, Propltysaou,
' HempliiUia, and Pallifera. The indigenous genera apparently liave

j
but a limited distribution, Without dissection it is impossible for me
to throw any light upon the mutual relations of these genera, but
there is no difficulty in eliminating them from the present discussion,

because those genera living in Brazil which somewhat resemble the

new slug

—

i.e. Cryptostraeon and PelU'lla—have ribbed jaws.

The specimen in question, being unitpie, cannot be sacrificed, so

the following description of it is necessarily imperfect.

llie animal is a true slug, i.e. there is no opening in the mantle
;

nevertheless, it is not limacoid, for the body is flattened, the foot-sole

is too broad, and the mantle too much expanded. Length, 17 mm.;
breadth of the foot, 7 mm. The foot-sole is of a pale flesh colour,

without grooves. The locomotor disc can only bo distinguished from
the sides towards the posterior end. The mantle occupies the full

breadth of the animal, and half its length. It is flat on the upper
surface, thus corresponding with the shell below. There is no mantle-
cap, as in Limax or Avion., the prounnent declivous portion not being
broader than the mantle edge of Helix. The skin of the neck is united

to the mantle almost immediately behind its anterior margin, and in

front of the shell. The mantle has a groove all round the margin,
a little deeper in front than behind. The pulmonary aperture is on
the right-hand side of the mantle, somewhat behind the middle (PI. V,
Fig. 2). Although the mantle margin is thick and fleshy, the shell
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and some obscure niarkings beneath it are visible through, the thin,

transparent dorsal region. A yellow spot (PI. V, Fig. 1, i/.s.) on the

left side near the posterior end of the mantle looks as if it were the

nacleus of the shell ; this, however, is an illusion. The rest of

the integument is smooth, with scarcely a wrinkle ; indeed, it is

difficult to trace the boundary of the foot-fringe (which I have named
the " Sohlenleiste " ) by means of the parapodial groove (pedal-groove

of Pilsbry). Only two tentacles are present, viz. the ommatopliores.

The genital opening is situated immediately behind the right tentacle,

and appears as a fissure slanting obliquely towards the foot. In front

of the foot- sole there is a broad transverse groove, as in all Stylom-

matophora. The mouth is situated directly above and almost within

this groove, and is bounded on either side by a labial lobe. These

lobes do not meet, a small free space being left immediately above the

mouth itself. It thus offers a contrast to Hijalimax Maillardi, the

upper lip of which presents a more complete arc. No osphradium

(" Geruchsleiste ") was observed beneath the mantle margin. The
upper surface is of a very pale ochre colour, with a shade of lilac,

principally on the surface of the mantle
;
greyish or blackish spots are

scattered over it. The tail has two black bands shading otf laterally.

Hows of fine spots mark the median neck groove and the margin of

the foot. The whole skin, though preserved in a firm condition, is

transparent ; hence it may be inferred, from analogy, that during life

all the organs can be distinguished through the integument.

T/ie mantle-sac and the sliell.—The mantle encloses a large cavity,

which is completely filled by the shell. This latter is a small fiat

plate of 9 mm. in length, and 6mm. in breadth (PL "V, Fig. 3). It

did not appear to be attached at any point to the base of the cavity.

Eeneath the light-yellowish periostracum the lime was deposited in

concentric rings, with an excentric nucleus to the left of the posterior

end. The nearer the nucleus, the thicker is the shelly matter. The
periphery is solid, surrounded, near the posterior right-hand margin,

by a brown conchiolin line. The nucleus is somewhat thickened ; the

shell throughout is perfectly flat, and therefore does not enclose any

of the soft parts. In Hijalimax it is slightly arched (Fischer). One
is surprised to find that the yellow spot in the mantle is not over

the nucleus of the shell. This spot forms the undermost layer of

the mantle itself (PI. Y, Fig. 5). It is structureless and of a hard

cartilaginous nature. The black spot above it is situated on the

surface. It consists, not of a single chromatophore, but of a group.

I consider, however, that the yellow spot is the primitive shell.

This is demonstrated by its structure and position ; for if the shell

in the course of its growth increased slightly at its posterior end,

the primitive shell, between which and the integument there is a

singularly close connection, could not fail to become separated from it.

The pallial organs.—The membrane which constitutes the floor of

the mantle cavity also forms the roof of the pulmonary chamber

(PI. V, Fig. 4), of the pericardium, of the nephridium, of parts of the

liver, and of the intestine. The floor of the pulmonary chamber

is smooth, colourless, and transpai-ent. The details shown in Fig. 4
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relate to tlie roof only. This presents a honeycombed structure,

111 irked over with bhick, wldch disappears towards the left side.

The pigmentation is most intense at the periphery. Thence some
l)lackish thr(!ads radiate towards the pericardium : this bhickish net-

^\•olk attains its greatest density in the right corner of the pulmonary
I ii\ity, where respiration is most active. Tliese blackish rays are

\isible frum the outside through the shell and the mantle wall.

I'lie position of the heart is remarkable, it being situate on the

short base of the elongate, triangular, yellow kidney, or ncphridium.

The latter bears the secretory lamellae on its upper side, and these

lainelhc are bound togothtu- by transverse, oblique connectives.

I The pigment.—In addition to its occurrence in the roof of the

pulmonary chamber, melanino is deposited in certain places in the

interior of the animal, viz.— (1) As in all Stylommatopliora, in

the great, brown retractor muscles of the ommatophores
; (2) in the

j

wall of tlie hermaphrodite duct (PL V, Fig. 9, h.d.) ; (3) on the surface

i

of the hermaphrodite gland, or gonad. This gland is situated on the

,
left side, behind the liver, and is partly covered by a thin projecting

j

portion thereof ; it bears, on its outer side only, an ink-like spot of

;

pigment, which also extends partly over the projecting process of tlie

liver. 1 think the only conclusion to be drawn from this distribution.

I

of the pigment is, that its deposition results on the one hand from

I
activity of growth, or function, and on the other from the action of

light. Probably its deposition in the body-wall corresponds with the

, distribution of tlie nerves.

I

The alimentary system.. — The pharynx and the alimentary canal,

(
with the salivary glands and the two digestive glands, have the general

I form shown on PI. V, Fig. 6. The jaw (Fig. 7) is brown, and has

a sharp edge, with a slight median process {oxyynath) and a lighter-

coloured palatal plate [elasmoynat])), the two posterior coi'ners of

which are somewliat prominent. This plate is finely sculptured, the

thread-like markings converging towards the itiedian projection. lu
tiie radula (PI. V, Fig. 8) the median tooth is tricuspid, the middle cusp

] being very large. In the lateral teeth the median cusp is still larger,

and directed oblitpiely towards the middle line of the radula ; the inner

cusp is reduced in size, whilst tlic outer one is duplicated. In the

marginal teeth the inner cusp increases in size, whilst the exterior

I outer cusp subdivides, giving rise to three outer cusps (PI. V, Fig. 8,

[
No. 20). It is, however, uncertain whether the outermost tooth in

I

the figure be a true marginal. The contents of the stomach were
somewhat darker than is usual in carnivorous slugs. Plant fibres were
observable. I came to the conclusion that the animal had not fed on
green leaves, but on dead ones, that had fallen to the ground, on
which it lives.

Genitalia.—The specimen is fully developed. The tubules of the

roundish gonad converge towards the black hermaphrodite duct, which
terminates in a small, slender, pale vesicula seminalis (PI. V, Fig. 9).

The albumen gland is yellow, small and kidney- shaped. Immediately
beyond this the male and female ducts separate, no true hermaphrodite
duct being formed. The male duct, or prostate, is wide and glandular,

(
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becoming suddenly narrower to form the vas deferens, which also

bears in its proximal portion some glandular swellings. The short

retractor penis originates in the diaphragm, and lias its distal insertion

at the junction of the vas deferens with the long penis. The latter

consists of a narrow spiral portion and a wider distal one : a true

epiphallus camiot, however, be distinguished. Probably the sperm
is not enclosed in a spermatophore, but freely ejected. The upper
part of the pale-yellowish oviduct is wide and glandular ; the distal

])ortion is narrow and cylindrical : after uniting with the duct of the

elliptical receptaculum seminis it forms a long vagina. A common
atrium gcnitale is barely distinguishable. The receptaculum contained

only mucous matter, and no traces of spermatophores : this accords

with the structure of the penis. The inner walls of the penis and
vagina are lined with papillae. Those of the latter ai'e cartilaginous,

and disposed in rows of six, and higher up of five, presenting the

appearance of a head of maize (PI. V, Fig. 10). Those of the penis

are stout and conical in shape, and vary somewhat in size (PI. V,

Fig. 11). The suggestion may be hazarded that during copulation

the papillae of the penis {Hcizjjcqjilkn) interlock with those of the

vagina.

The nervous system.—The most significant point about the nerve-

collar is the shortening of the visceral commissure. The cerebral ganglia

are connected by a long commissure, equalling in length the maximum
diameter of a single cerebral ganglion. The arrangement of the buccal

ganglia is precisely similar. The lateral connectives are, however,

shorter than the cerebral commissui'e. The pedal ganglia are united

as in all Stylommatophora ; the pleuro-visceral ganglia, welded into

a single transverse mass, lie immediately above them. This mass is

narrower in the middle than it is towards the sides. The union of

the ganglia appears to be very intimate, since there is apparently only

a feeble connective-tissue sheath. The origin of the nerves I have

not been able to trace out.

The muscular system and tentacles.—The degree of development

of the tentacles seems highly interesting, since I can distinguish only

two, i.e. the ommatophores, the lesser pair being wanting. Possibly

a small knob on the left side might be interpreted as representing one
;

but since I found no corresponding one on the right side, this knob
was probably a projection of the pedal gland, or a lobe of Semper's

organ, or a mesenterial thickening. Indeed, the various delicate

structures around the mouth are difiicult to distinguish. I think it

is certain that the smaller tentacles, if not wanting altogether, are

yet more reduced than in Succinea. The right ommatophore
embraces the penis on the outer side, as in Helix. The columellar

muscle resembles in a certain sense that of TTrocychis or Parmacella,

but a more careful investigation reveals some distinctive differences.

The short, common stem originates on the right side of the posterior

margin of the mantle-line. There is some reason for the suggestion

that this point originally coincided with the nucleus of the shell

and the yellow spot on the mantle above described, a divergence

taking place during growth. Further on, the muscle splits up into
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four bundles, the two shorter and inner ones being inserted in the

buccal mass or pharynx, whilst the lateral ones are attached directly

to the body-wall on each side of the mouth. These are not pigmented.

The right lateral bundle lies on the inner side of the penis. The
muscles of the ommatoi^hores, which have slender terminations, unite

with these bundles at a point near the cerebral ganglia, and represent

only secondary branches of them. Thus the distal ends of the lateral

bundles are on the same level as the roots of the ommatophores,

the bundles themselves occupying the places of the missing smaller

tentacles.

The pedal gland.—The pedal gland opens below the mouth, and is

one-fourth the length of the body. It is sharply circumscribed, and

somewhat flocky, the excretory duct being visible from the upper side.

It is attached to the body-wall by mescnt(nial tissue.

Generic fosition.—It is much to be regretted that Fischer, when
describing his Uijalimax Maillardl, paid no attention to the separa-

tion of the male and female ducts, the tentacles, the columellar

muscle, the pedal gland, etc. ; nor have we any information whether

the shell envelops any portion of the intestinal sac or not, so

that a correct compaiison is very difficult. As far as it is possible

to arrive at any conclusion, the Erazilian form agrees perfectly

with Hyalimax in its habitat, its mantle, its foot-sole, jaw, radula,

and the simple termination of its genital organs, as well as in the lack

of accessory glands, dart sac, etc. The sole difference consists in the

position of the genital opening. This in the Brazilian form is nearer

to the ommatophore than in the true Uijalimax. The difference in the

insertion of the receptacular duct is only one of specilic, not of

generic, value. It, however, seems very probable, considering the

wide geographical separation of the two, that more exact investigation

would bring further differences to light. I therefore propose to call

the new form Neohyalimax Jirasiliensis, which may rank either as

a subgenus of Hyalimax or as a new genus altogether ; the value of

the more flattened shell and more forward position of the genital

opening being merely subjective.

Position in the family : (a) Its relation to the Succineidce.—The fore-

going description demonstrates that Neohyalimax is closely allied to

Succinea, on the basis of the following points of resembh^nce : the

elasmognathous jaw; the radula; the early separation of the genital

ducts ; the absence of accessory genital glands ; the wide separation of

the supra-pharyngeal ganglia ; the fusing together of the pleuro-visceral

ganglia ; the position of the heart ; and the absence of foot-sole grooves.

Possibly to this may be added the distribution of the blood-vessels in

the wall of the pulmonary chamber, the respiratory area being equally

divided into an intestinal lung and a columellar lung ("Darmlunge"
and " Spindellimge ") in Semper's sense (3). This hypothesis is founded

1 on the suggestion that the principal black line in Fig. 4 is identical with
the principal pulmonary vein. The relationship of Neohyalimax to

the neotropical genus Ilomalonyx, which is placed between Hyalimax
and Succinea in the textbooks (Fischer, Pilsbry), is more critical.

Decision on this point must be deferred until a further and better
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investigation of the present genus has been made. At present the

connection with ILijalimax seems to be the more intimate ; but possibly

we have only to deal with the results of convergence. The SuccinciduB,

which show great predilection for moisture, in spreading out from a

northern centre across the Equator would seem to have given rise to

several forms of slugs. Mijalimax on the one side, Ilomalonyx and Neo-

liyalimax on the other, would be southern outposts. This hypothesis

would be in accordance with the theory put forward by Dr. Haacke
and myself, that the greatest number of groups of terrestrial animals

originate in those parts of the world where the continuity of land

is greatest. An entirely different conclusion would result from the

c\idence of a nearer relationship between Hyalimax and Neoliyalimax

than between the latter and Ilomalonyx. It would accord with the

idea of an old Jurassic land connection between South America and
Africa. Hyalimax, indeed, is not African, but restricted to the Indian

region ; there is, however, a form from Kilimaudjaro described by
Yon Martens as Parmarion Kerdenii (4), which is likely to be nearly

allied thereto. I merely wish to show by these remarks that a more
intimate knowledge of these animals would throw light upon questions

of very general interest.

(b) Its relation to the Athiracoplioridce.—Succincoid slugs, such

as Ilyalimax and Neohyalimax, are in a certain sense of general

systematic importance. Placing the Succineidiic at the end of the

quadritcntaculate Stylommatophora, the textbooks include the rest

as Bitentaculata, in the families Athoracophoridfc, Vaginulidae,

Oncidiidte, overlooking the disappearance of the smaller tentacles

in some small Pupida?, etc. I group these three families under
IMesommatophora, taking the Athoracophoridae as a transitional form.

Fischer joins the Athoracophorida3 to the Succineida3, and groups

together the Vaginulidoe and Oncidiida) as Ditremata. Pclseneer

places the Succineida), with Atlioracophorus, at one end of the

Stylommatophora, and the Vaginulidne and Oucidiidae at the other.

I should not like to do so. The intimate fusion of the pleuro-visceral

ganglia demonstrates the derived character of the Succineidte ; on the

other hand, the total absence of a columellar muscle is an important

point of agreement between the Athoracophoridaj and the Ditremata,

the lack of a common atrium genitale in the Succineidte forming a

transition to the state of separate genital openings which obtains in the

Ditremata. Atopos would bo the intermediate form. The relationship

between the Succineidie and the Athoracophorida? has been founded

upon the similarity of their jaws and radula3. Perhaps the columellar

muscle of Neohyalimax, in which the retractors of the tentacles attain

a certain degree of independence, may prove another point of affinity.

Nevertheless, the pallial organs, even though imperfectly known,

exhibit a wide divergence. For this reason I should prefer the

arrangement given by Fischer, i.e. Succineidie, Athoracophoridai,

yaginulida3, Oncidiidiie, with the modification that each of the three

latter families is to be looked upon as independent.





Proc.Malac.Soc. Yol.II.Pl.Y

H . SiTnrotK del . J. Green. HtK. Mirxterru Bros
.
imj

N EOHYA L! MAX BRASI LI E NS I S n qren.eA.yp.



SIMKOTU : ON NEOHYALIMAX. 45

REFERENCES.

Fischer, P.—Anntoniie fie deux Mollusqiies piilmones tevrestres appiirtenniit

aux gem-es X<ii/fJ/oi/i/.v et Hi/ulUiiax: Jouru. de CNiuchyL, xv (1867),

pp. 213-221, 1 pi.

Heynemann, D. F.—Die nackten Landpidmouaten des Erdbodens : JaluL.

Deutsch. Malak. Ges., xii (18.S5), pp. 236-330.

SiMROTH, H.—Zur verg'leicbendeu Moipholoffie der rulmonaten-Niere : Semper's

Reisen im Arcliipel. Philippiueu, Tli. II, Bd. iii, Stippt.

Nacktsclineckeu : Deutscli-OstaMca, iv (lS9o), p. 19.

EXrLAXATION OF PLATE.

1. Neohyalimax Brnsiliensis, n.gen., n.sp., viewed from above. x 2.

2. The same, seen from the right side.

3. The shell, viewed from above. x 2.

4. Floor of the shell-cavity, seen from above, x 4. per. pericardium (with

the auricle in front), k. kidney. I. digestive gland. The anterior

portion is tbe roof of the pulmonary chamber.

5. Part of tbe mantle with a portion of the yellow spot. The yellow

conchiolin sidjstance is beneath ; the black pigment spot is above it.

6. Alimentary system. ./. jaw. ph. pharynx, r.s. radula-sac. s.(jl. salivary

glands, l.l. left lolie of the digestive gland, r.l. right lobe of the

digestive gland, h.g. hermaphrodite gland.

7. Jaw, enlarged.

8. Teeth of the radula.

9. Genital organs. h.g. hermaphrodite gland, or gonad. h.d. herma-
phrodite duct. al.g. albumen gland, vcs. vesicula seminalis. pr.
" prostate." v.d. vas delereus. r.p. retractor penis muscle, p. penis.

od. oviduct, res. receptacrdum seminis. v. vagina.

10. Interior of the vagina, magnified, viewed under reflected liglit.

11. Part of the wall of the penis, magnified, viewed under transmitted light.
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ON A COLLECTIOX OF SLUGS FROM TEE SAXD^YICII ISLANDS.

By Walter E. Collinge, F.Z.S.,

Assistant Lecturer and Demonstrator in Zoology and Comparative

Anatomy, Mason College, Birmingham.

Read \Wi Januarij, 1896.

ThrouCxH the kindness of Mr. E. E,. Sykes, I have been permitted to

make an examination of the slags collected by Mr. II. C. L. Perkins

in the Sandvs^ich Islands for a Joint Committee of the Royal Society

and British Association. Some of the material has been hardened in

a solution of corrosive sublimate, which has made dissection some-

what difficult. I have, however, been able to make out fairly well the

chief features of the alimentary and reproductive organs.

I am also greatly indebted to Mr. Sykes for the assistance he has

rendered me with respect to the bibliography ; whilst to Professor

Cockerell I must express my thanks for directing my attention to

a species of Janelln, said to have come from the Sandwich Islands.

The first mention of the slug-fauna of the Sandwich Islands is that

by Eydoux and Souleyet, in their account of the molluscan fauna of

this region in 1852-3. They there describe a new species, Limax
Sandwtchiensis, and figure the animal and shell. Their description

is as follows :

—

^'Limax SandwicliicnKis, nohis, pi. xxviii, figs. 8-11.—Limax, corpore

elevate, postice acuminato, obli(|ue striate, supra nigricaute, subtus

albido ; clypeo oblongo, antice angusto, subrugosa. Ossiculo ovato,

crasso, supra gibboso."

Semper (11) in a foot-note to his description of Limax tennellus,

Miss., says that there is a species

—

Limax Sandwichiensis—exceedingly

like L. tennellus, but somewhat smaller, which occurs in the Sandwich
Isles. In external appearance and in the form of the reproductive

organs, the two are in complete harmony. The only difi^erences he
found were some minor ones in the teeth of the lingual ribbon, and
to these he was inclined to attach but little importance. Semper
seems to have had but little doubt that the Limax he examined was
identical with L. tennellus, Nilss. Unfortunately he makes no mention
of the shell.

It was pointed out by Tryon (14) that in the figure of the shell of

Limax Sandwichiensis, there was a central nucleus, like a Patella.

"With some reserve, on account of the insufficient description, he placed

this species in the genus Amalia.
Heynemann (7) records from the Sandwich Islands an Agriolimax

Sandwiclnensis (Souleyet), which be thought to be near Aqr. Icevis.

\¥hether the slugs examined by Semper and Heynemann were the

same as those collected by Eydoux and Souleyet, it is impossible to

say. Neither Semper nor Heynemann, one would suppose, could over-

look the very peculiar shell.
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The slug here described as Afiriolimax glohosus is not unlike that

imperfectly characterized by Eydoux and Souleyet in 1852, but it has

no specialized shell such as they detail and figure; on the contrary,

there were in the three specimens dissected only loose, minute, calcareous

discs. Unless other material be forthcoming, I fear that the Agr.
Sandioichiensis, Eyd. and 8oul., will have to remain a very doubtful

species, for at present we know of no species of Agriolimax or Amalia
that possesses a shell at all approaching the one figured by Eydoux and

Souleyet, and reproduced by Tryon (14), pi. liv, figs. 71-3. It is

quite distinct from any of the known genera of Limacidoe, and that,

1 agree with Tryon, is in itself sufficient to justify the constitution of

a new genus.

1. Agriolimax globosxjs, n.sp.

Animal, head, mantle, and dorsum of a bluish-grey colour ; sides of

the body a light yellowish-brown. Posterior portion of the body
attenuated, pointed, and keeled. Mantle large, pointed in front.

Foot-sole and foot-fringe yellow. Lateral rugae arranged obliquely.

Shell consists of a series of loose, minute, calcareous discs. Length
(in alcohol) 15-18 ram., mantle 5-75-7 mm.
Hah.—Manna Loa, Hawaii.
Anatomy.—There are four convolutions in the intestine, and the

right lobe of the liver forms the apical portion of the visceral mass.

The generative organs are very distinct from those of the other

species of the genus, the nearest ally being Agr. tennellm, Miss. The
free oviduct is a long wide tube, and opens into a much convoluted

sac-like oviduct. There is no distinction between the upper and
lower portion of the free oviduct as in L. tetmellus, Miss. The penis

is a wide short tube, terminating in a bulbous head, to which the

retractor muscle is attached ; this muscle, unlike that of L. tennellus,

is short and broad. From the side of the penis (Fig. I), the vas

deferens passes off, leading into a wide tube, the prostatic portion

of the common duct. There is a small bilobed flagellum (Fig. I,Jl.),

passing off from the posterior portion of the penis. In Z. tennellus

there is little or no flagellum. The receptaculum seminis is an
irregularly shaped sac with a short duct, which opens some little

distance behind the penis ; in this particular it difi^ers from any other

species of the genus, so far as I am aware. The albumen gland is

small. The hermaphrodite gland (Fig. I, hgl.) is single, and opens

into the common duct by a short hermaphrodite duct.

2. Agriolimax Perkinsi, n.sp.

Animal, ground colour light-brown, dorsum, also head and posterior

portion of the mantle, darker ; sulci black, lighter towards foot-

fringe ; foot-sole and foot-fringe yellowish-brown. Mantle long and
attenuated. Lateral rugne arranged obliquely. Shell absent. Length
(in alcohol) 18-21 mm.

i7?/5.—Lanai, 2000 feet.

Anatomg.—The free oviduct is an unusually long and wide tube,

showing a series of constrictions, into the first of which the somewhat
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DESCRIPTION OF FIGURES.

Fig. I. Generative organs of ^(7no?fmaa: (//oio-sMs, sp. nov. x 8.

,, II. Generative organs of vlyrioA;««a; P«7i'»?,s/, sp. noV. x 8.

,, III. Portion of the generative organs of Amalin (/agates, Drap. x 8.

,, IV. S])(Trn-(luct of A. gagates, Drap. Enlarged.

,, V. Head and mantle of ^. ^ffi7«Ct's, Drap.

,, VI. Portion of the generative organs of Tehennopitorus striatus, Hasselt.
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isolation, and are not sufficient in themselves to separate them from

the European A. ga(jates.

4. TEBESTNornoRUS STRIATUS (Hasselt).

There are two examples of this species, which differ somewhat
externally, but an examination of the generative system (in part

represented in Fig. VI) leaves no doubt that they both belong to

this species.

Hah.—Mount Tantalus, near Honolulu.

This species was tirst described by Hasselt (6) under the generic

title of Ilegkimatium. In 1867 Von Martens (10) placed it in the

genus Philonujcus, Rafinesque, 1820. The anatomy has been carefully

described and figured by Kefcrstein (9). I am using Binney's generic

title of Tchennophorus., which, I think, is preferable, seeing that it is

accompanied by a fairly good diagnosis. AVhilc admitting many of

Professor Cockerell's arguments (3) against the rule, " once a synonym
always a synonym," I think the safer plan is to accept such a rule.

Concerning Binney's description there can be no doubt.

5. Tebennophorits Aitstralis (Bergh) ?

There is only one example of this species, and the generative

organs are not developed. There is a single black line at cither side

of tlie body, and the dorsum is mottled with black. Length (in

alcohol) 23 mm.
ZTffJ.—Mount Tantalus, Oahu.

List of Species of Slugs recorded from the Sandwich Islands.

Those marked with an asterisk are doubtful.

Limax tenneUus, Miss. See Amalia (/agates, Drap.
Semper (11). '^'Amalia Sandivichiensis, Eydoux.

^'Agn'olimax Sandwichiensis, Sou- Telcnnophoru.i stn'atus, Hasselt.

leyet. Teboniopliorus Australis (Bergh)?
Agriolimax glohosus, n.sp. Janella sp.

Agriolhnax Perlchm, n.sp.

Dr. J. G. Cooper records a species of Janella, "found in a bale of the
Palu fern, brought from the Sandwich Islands for mattrass-making."
{Vidc^wW. Calif. Acad. Sci. 1871, vol. v, p. 195.)
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ORDINARY MEETING.

Friday, 8th November, 1895.

Prof. G. B. Howes, Sec.L.S., President, in the Chair.

The following papers were read :

—

1. "Descriptions of new species of Terrestrial and Fluviatile Mol-
lusca from the Hadramaut, South Arabia." By J. Cosmo Melvill, M. A.,

F.L.S., etc., and J. H. Ponsonby, F.Z.S., etc.

2. "Notes on the Anatomy of Hanleya ahyssorum, M. Sars." By
E. H. Burne.

3. "Description of Cassis Adcocki, a new species." By G. B.

Sowerby, F.L.S. , etc.

4. " Description of a new species of Vifrina and new forms of

Helicidae, with a list of the Helicoid shells hitherto found in the

Canary Islands." By G. K. Gudc, F.Z.S., etc.

5. " Description of Strejjtaxis paulus, a new species." By G. K.
Gude, F.Z.S., etc.

The President called attention to, and made some remarks upon,

a portrait of Rondeletius, which had been presented by Dr. Woodward
to the Linneau Society.

A letter from Mr. H. Fisher, of the Jackson-Harmsworth Expe-
dition, written from winter quarters in Franz-Josef Land, was read.

Specimens were exhibited by Mr. Melvill, Mr. Sowerby, and
Mr. Gude in illustration of their papers.

Mr. Sowei'by also exhibited a remarkable shell from South Australia,

belonging- to the genus Cotnis (?).

Mr. Da Costa exhibited from the Galapagos Is. :

—

Bulimulus nux,

Brod., B. inralidus, lleib., B. rugidos^is, Sow., B. tmifasciatus, Sow.,

B. Bauri, Dall, B. amastj-oides, Ancey, Pleiiropyrgus Chemnitzioides,

Forbes, P. Ilnhdi, Stearns, Leptinnria CJiatJiamensis, Dall, Suceinea

Betf/'i, Smith, and Helicina nesiotica, Dall, all from Cliatham I.

;

Bulimulus eschariferus, Sow., and Suceinea Bettii, Smith, from
Charles I. ; Bulimulus olla, Dall, from Duncan I. ; B. tortuganus,

Dall, from Albemarle I.

Mr. Moss exhibited a wlute specimen of Helix perylexa, Fer., from
Grenada.

Mr. Sykes exhibited shells from a deposit at Blashenwell, Dorset.

ORDINARY MEETING.

FiuDAy, 13th December, 1895.

Prot. G. B. Howes, Sec.L.S., President, in the Chair.

The following were elected Members of the Society : 11. 11. Burne,
(i. II. Clai)]).



PROCEEDINGS OF THE MALACOLOGICAL SOCIETY. 53

After a few introductory remarks by the President, Prof. W. A.

Uerdmau, F.R.S., delivered a lecture entitled "The Culture of the

Edible Oyster."

Some discussion took place, in which Dr. Woodward, Messrs.

Burrows, Houston, B. B. Woodward, and others, joined, and Prof.

Herdman replied. A vote of thanks was passed to Prof. Herdman.

ORDINARY MEETIXG.

Fkidat, lOiH Janij.uiy, 1896.

Prof. G. B. IIowES, Sec.L.S., President, in the Chair.

The following were elected Members of the Society : F. C. Crawford,

W. S. Dun, the llev. W. H. Whan.
Notice was given from the Chair that at the Annual General

Meeting the following motion would be brought forward: "That
Rule XVI be altered by the insertion in line 3, between the words
' of ' and ' August,' of the word ' July.'

"

On the motion of Mr. Burrows, seconded by Mr. Pace, Mr. W.
Crouch and Mr. H. Groves Avere appointed Auditors of the accounts of

the Society for the year 1895.

The following papers were read :
—

1. "List of the Plcurotomidie of South Australia, with descriptions

of some new species." By G. B. Sowerby, F.L.S., etc.

2. "Descriptions of some new Land MoUusca from New Zealand
and Maecpiarie Island." By H. Suter.

3. " On Neoh/aliinax Brasiliensis, n.gen., n.sp. (allied to Hyaliinar),

from Brazil." By Dr. H. Simroth.

4. " On a Collection of Slugs from the Sandwich Islands." By
W. E. Collinge, F.Z.S., etc.

Mr. A. S. Kennard exhibited specimens of Pleistocene Mollusca
from the Ightham fissure.

Mr. G. B. Sowerby exhibited specimens of Coiius scalaris, Val.,

and C. regularis, Sow., to illustrate their specific distinction; also

specimens in illustration of his paper.

On behalf of Mr. Preston, there was exhibited a specimen of Helix
nemoralis, L., from Borrow, Somerset, having a second lip formed.

Mr. Sykes exhibited a supposed new species of Claimlia from South
America, belonging to Miss De Burgh ; also specimens of C. magidra,
Sow., and C. Bohrni^ Pfeitfer.
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ANNUAL GENERAL MEETING.

Feiday, 14th February, 1896.

Prof. G. B. Howes, Sec.L.S., President, in the Chair.

Mr. W. M. Webb and Colonel Wilmer were appointed Scrutineers.

The following Report of the Council for tlic year 1895 was read :

—

"In submitting tbe third Annual licport to the Society your Council

have, as in previous years, to chronicle a steady progress in the

Society's work.
During the past year the Membership has increased from 153 to

158, while three candidates, nominated at the December meeting,

were awaiting election at the close of the year.

The membership on December 31st stood as follows :

Ordinaiy members 95

Correspoudiug members 63

Total 158

During the past year twelve Members have been elected ; while

five have resigned, and two Members' names have been removed from

the list—one by the Council, the other by the operation of Rule X.
It is pleasant not to have to record any death amongst the Members.
The finances of the Society are still in a very flourishing condition.

After payment of all liabilities there remains a balance of £28 I2s. Id.

in the Treasurer's hands. In addition to the above the sum of £50
remains on deposit at the Society's Bankers.

Since the last Annual General Meeting three more numbers of the
' Proceedings ' have been issued, completing Yol. I, and comprising

158 pages, including title-page, contents, and index, with eleven

plates and numerous illustrations in the text. Another number will

shortly be in the printers' hands.

Your thanks arc due to the following Members, who have borne

a large proportion of the cost of the illustrations, or who have assisted

by furnishing the drawings : Lieut. -Col. H. H. Godwin-Austen,

C. Hedley, J. Cosmo Melvill, S. Pace, E. A. Smith, G. B. Sowerby,

E. E. Sykcs, J. H. Yanstone, and Martin F. Woodward; as also to

the West Indian Islands Committee of the British Association, for

similar help.

Eighteen authors have contributed to the ' Proceedings ' of the

Society during the past year. Further, Professor W. A. Herdman
very kindly delivered a lecture at the December meeting, which was
very numerously attended, entitled 'The Culture of the Edible Oyster.'

By the great kindness of Dr. and Mrs. Woodward, the Society was
permitted to hold its July meeting at their private residence.

The thanks of the Society are therefore due to Dr. and Mrs.

Woodward, and to Professor Herdman.
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Tlio tlianks of the Society are also due to the Council of the Linnean

Society, by whose kindness the meetings (except that for July) Avere

again held in the apartments of the Society in Burlington House."

On the motion of Mr. "W. M. Webb, seconded by Mr. S. Pace,

the Eeport was adopted as the Annual Report of the Society.

On the motion of Dr. H. Woodward, seconded by Mr. H. Groves,

the following resolution was carried: " That in Rule XVI, line 3, the

word ' July ' be inserted between the words ' of and ' August.'
"

The Scrutineers reported that the following were duly elected

as Officers and Council for the ensuing year :

—

President.—Professor G. B. Howes, Seo.L.S., etc.

Vice-Presidents.—^. Cosmo Melvill, F.L.S ; E. A. Smith, F.Z.S.

;

Rev. R. Boog Watson, LL.D., P.L.S. ; Dr. H. Woodward,
r.R.s.

Treasurer.—G. F. Harris, F.G.S.

Secretary.—E. R. Sykcs, B.A., F.Z.S.

Editor.— 'Q. B. Woodward, F.L.S. , F.G.S.

Otlter Memhers of Council.— 'ti. I. Da Costa ; W. H. Hudleston,

F.R.S.; H. Wallis Kew, F.Z.S. ; R. Bullen Xcwton, F.G.S.;

G. B. Sowerby, F.L.S. ; Rev. G. Ferris Whidborne, F.G.S.

The President then delivered an address.

The following motion was proposed by Dr. Woodward, seconded

by Colonel Wilmer, and carried unanimously :
" That a vote of

thanks be passed to the President for his address; and that the address

be printed in extenso in the ' Proceedings' of the Society."

Votes of thanks were accorded to the Retiring Officers, Auditors,

and Scrutineers.

ORDINARY MEETING.

Fkid.vy, 14Tn Febrfaet, 1896.

Prof. G. B. Howes, Sec. L.S., President, iu the Chair.

The following were elected to membership of the Society : Percy

Emary, Alfred Leicester, Rev. Xewton Vanstone.
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ADDHESS OF THE PRESIDENT,

Prof. G. B. Howes, Sec.L.S., etc.

Delivered Fehrunnj liih, 1896.

Ladies and Gentlemejt,

In acquiescing to the proposal that I should deliver an address on the

present occasion, I was reminded by our Secretary that to do so would
be to conform to a " good old custom "

; and, in accordance with this,

lot me firstly oiler some remarks by way of comment upon current

research, and secondly say a few words of a more critical nature

upon our relationships towards our fellow-zoologists, and upon the

position of our chosen subject in the role of science.

It is now eighteen months since my predecessor in office delivered

a formal address ; and, looking back upon the work which our Society

has accomplished in the interval, I feel myself proud to have been

associated with it. Our meetings, although at times small, have
been attended by people who came to work, and our discussions

have been the more beneficial as they have been the more heated. In

systematics we can show good results all along the line : Mr. Hedley
has laid before us a good ease for the Heteropod affinities of the

mysterious Pterosoma * ; Mr. Martin "Woodward has given us papers

on anatomy of much value; and Mr. Burne, in his "Notes on the

Anatomy of Hanleya ahi/ssorum,'' has put before us the results of

an unusually laborious piece of work, having for its immediate object

the settlement of debated points in minute structural detail. Mr.

Burne' s paper is worthy its association with the institution whence
it emanated ; and when we consider the difficult nature of his task,

we have special cause to be thankful to the man who will act as

peace-maker between contending parties, let it cost him what it may,
if only he can arrive at the truth. Nor must I forget that we have
been honoured by a valuable commimication from our distinguished

foreign member, Dr. H. Simroth.

Although the past year has not witnessed the removal by death

of any member of our Society—an indication, let us hope, that

Malacology is conducive to longevity—we have to mourn the loss of

those who had direct and personal sympathy with our labours and
with work of the kind upon which we are engaged, wherever
performed in earnest—Thomas Henry Huxley—Sven Ludwig Loven
—John Bracebridge Wilson.

Beyond what I have previously remarked to you concerning Huxley
(Vol. I, p. 289), I may say that he once expressed to me his interest

in our Society and desire for its success. His joint monograph with

1 Thus confirming the conclusions of CoUingwood—"Rambles of a Naturalist on
the shores and waters of the China Sea," p. 64, 8vo, Loudon, 1SG8.

VOL. II.—JULY, 1896. 5
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Professor Paul Pelseneer upon " Spirula " ^ marked the closing act of

his zoological career, as it did that of the zoology of the "Challenger"
expedition, in both of which we as Englishmen and zoologists do

indeed glory. All tlirough his active life Huxley was at heart

a malacologist ; and although his published papers on Mollusca are few
and far between, his llcde Lecture,- and discourses such as those he
gave to working-men in 1883 on " Shell Fishes," show that his love

for the Mollusca never waned, and that the exigencies of other

occupations alone prevented him from returning to them in earnest.

"Well do I remember the eventful morning on which he received

the Spirula from the hands of Sir Wyville Thomson ; how he at

once collected the necessaries for working out "the last of the

Belemnites," as he loved to call the little creature ; how, with almost

childish delight, he then and there buried himself in the task of

investigation ; and how, years later, after an interval of enforced

abstinence from work, he on more than one occasion remarked that

he could finish it within a month. It was not to be. The hand of

death was near, to take from some of our number a dearest friend,

and from all the man who with Darwin and Spencer revolutionized

thought, by direct application of principles deduced from the study

of animal life.

No one interested in topics involving Marine Zoology will need to

be reminded of the claims of Loven. Eighty-six years of life are not

voiichsafed to all working naturalists; and long or short their lives, few
have there been whose earnestness, singleness of purpose, and devoted

application to consistent, conscientious work, have in any measure
approached his. His writings on the Mollusca of the Scandinavian

seas, although in a measure eclipsed by the brilliance of that which
he accomplished later on the Echinodcrmata, will remain conspicuous

for their wide range, and for the desire to determine all that was
ascertainable about the structure and distribution of the animals

before generalizing upon them. As a stimulus to others they have
been productive of good results, and in connection with the initiation

of Arctic research they will remain classical. Nor must we forget

that he was the first to describe the comparative morphology of the

radula, and to use that organ for purposes of classification.^

The name of Bracebridge Wilson has a special claim upon us,

through our Secretary, who is now working out some of his Chitons.

In the intervals of a busy life as a pedagogue, Mr. Wilson was many
years dredging Port Phillip and Bass Strait. Our veteran Carter

worked for years at Wilson's Sponges, and Agardh at his Algae.

The recent brilliant investigations of Dendy into the Sponges have
been performed on his material. Spencer has worked out his

Hydroids, Hickson his Alcyonarians, Haddon his Actiniae, Spencer

^ Huxley and Pelseneer, "Rep. of the Voyage of II. M.S. 'Challenger,'"
Appendix (Zool., part 83).

- Nature, vol. xxviii, p. 187.
^ Jjoven, in a paper remarkable for its thoroughness. Ofvers. K. Yet. Akad.

Ilandlg. 1847, p. 175.
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his Platodes {Amphiptyches), Miss Buchanan his Chsetopods, Bell his

Echinodermata, Jackson his Pycnogonida, Herdman his Tiinicata, and

Lucas his Fishes, while McGillivray and Dendy have been engaged

upon his Bryozoa. The "Catalogues of the Australian Museum"
and the "Prodromus of the Animals of Victoria," as volumes, bear

witness to his industry and enthusiasm. For the past twenty odd years

his yacht and its crew have been always at the service of marine

biologists ; they had but to express a desire and it was gratified, and

if an animal or plant were required for legitimate work, were it ever

so rare, no pains and no expense were too great to secure it. There

are few collectors whose names will be associated with as great a

number of novel forms of life as Bracebridge Wilson's. His decease

has come at a time when steps were being taken to secure him some
fitting recognition of his labours.

Turning now to general progress in Malacology, we find that during

the past year the Belgian, Italian, and German Malacological Societies,

and the English Conchological Society, have gone on in the even

tenour of their ways ; and that the publications devoted solely to the

study of the MoUusca—the " Journal de Conchyliologie," " Nautilus,"

and the "Journal of Malacology"—have appeared as usual. Of
monographs, we have to record with much interest the completion

of Pilsbry's masterly study of the Helices, in Tryon's "Manual of

Conchology." Though critical voices have been raised, there is no
doubt of the solid success attained in this piece of work, and of the

utility of the author's system of classification. We give expression of

our indebtedness to the Academy of Natural Sciences, Philadelphia,

for enabling the author to undertake his useful task, and note with
satisfaction that the Marine Series of the work has punctually

appeared.

The " Conchylien Cabinet," of which several parts, relating more
especially to Columhella, Asperf/illum, GastrocJmna, and Helix, have

been issued, has made steady progress. A textbook of the Mollusca

has been published by the Rev. A. H. Cooke, in which an attempt

has been made to combine popular treatment with recent scientific

research, and in which Geographical Distribution has received

a predominant consideration. Among faunistic records, one of the

most important dealing with the Marine Fauna is the " Catalogue

of the Marine Mollusks of Japan " by Pilsbry. In that work,
enumerating about 500 species and varieties more than were
recorded by Dunkcr in 1882, the nomenclature has been carefully

revised to date.

The Terrestrial Mollusca have formed the subject of several

formal catalogues. We have to record those of the Bahamas,
St. Vincent, and neighbouring islands, in our own Proceedings.

Monsieur Crosse has published an elaborate review of the land and
fresh-water shells of New Caledonia ; and Colonel Godwin-Austen
has compiled a list of the land-shells of the Andamans and
Nicobars. Many new forms have been described, especially from
the Philippines and Borneo. Monsieur Locard has issued a work on
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the " Collcotiou Drapaniaud," in wliidi he has followed the example
of Hanley, who so carefully studied the Liunean Collections. At
home, we note a further instalment of Taylor's "Monograph of the

British Land and Fresh-water Mollusca."

A pleasing feature of the year's work is the greater zeal in uniting

malacological with conchological knowledge, betokening a healthy

determination to deal wherever possible with sets of organs rather

than mere organological detail.

On the Pala3ontological side we note two important works dealing,

the one chiefly and the other wholly, with the Opisthobranchiata.

I refer to M. Cossmann's memoir in the " Mem. Soc. Geol. France,"

Paleont., torn, v, mem. 14, and his "Essais de Paleoconchologie Com-
paree " the first fascicule of which appeared in February, 1895. The
latter great work by our distinguished Foreign Member, when com-
pleted, is to contain brief diagnoses of all genera and subgenera of fossil

Mollusca, and when the characters of these specially involve living

forms the latter will be described. Ranges in time are given in much
detail, and the work cannot fail to be of great service to Malacologists,

M. H. Douville has entered upon another masterly memoir on the

Hippurites.'

The "Zeitschr. Dcutschen geologischen Gesellschaft" for the year

contains interesting papers on the Molluscan Fauna of certain Cre-

taceous beds by Giinther Maas, and a summary of our knowledge of the

Ammonite genus Qtmistedticeras by Weissermel. The first portion

of a large work on the Cephalopoda of the Cretaceous of SoTithern

India has been issued by the Palaeontological Institute of the Vienna
University, from the pen of Dr. Franz Kossmat. This reviews the

work of ytoliczka and brings it up to date, and adds much informa-

tion on the subject generally. The author has had access to a quantity

of new material, and his work is largely based on the study of type

specimens.

The Pelecypoda of the Devonian beds of the Rhine have been
monographed by Dr. L. Beushausen in the " Abhandlungen Konig.

Preuss. Geol. Landesanstalt," with an accompanying atlas of 38 plates.

The monograph of the Mollusca of the Tertiary of Piedmont and
Liguria, commenced by Professor Bellardi, and after his death con-

tinued by Professor F. Sacco, of Turin, has received another instalment.

It deals with the Cerithiida?, Triforidae, Cerithiopsidaj, and Diasto-

midse ; and is notorious for the creation once again of a large number
of " varieties " which Professor Sacco, and nobody but he, would
appear to recognize.

It is with much pleasure that I draw your attention to the appear-

ance of the first volume of the " Palajontograph ia Italia," published

under the direction of Professor Mario Canavari, of the Geological

Museum of the University of Pisa. It is intended that this work
shall eventually describe the whole of the fossils of Italy, after the

example set by our own Palaeontographical Society ; and in the part

' "Mem. Soc. Geol. France," torn, v, fasc. 4.
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issued the following monographs will be of much service to Mala-
cologists, viz. :

" Nuove osservazioni sopra la fauna e I'eta degli strati

con Posidonomya alpina nei 8ette Communi," by Sig. C. F. Parona,

and " La Fauna del Trias Inferiore ncl versante mcridionale delle Alpi,"

by Sig. A. Tommasi. So, too, will the first portion of a synopsis of the

Tertiary Mollusea of the Venetian Alps, which the volume contains.

In Monograph No. 24 of the United States Geological Survey,

Professor E. P. Whitfield has for the first time systematically

described the Mollusea of the Miocene of New Jersey ; and our
distinguished Foreign Member, Professor W. H. Dall, has written in
" Trans. Wagner Free Instit. of Sci. Philad. " ' a work embodying
a "new classification of the Pelecypoda." The whole forms an
introduction to the description of the Tertiary Pelecypoda of Florida,

and after "a brief discussion of the features of the Pelecypod
oi'ganization chiefly available as diagnostic characters," an enumera-
tion is given "of the differential characters of the orders, sub-

orders, supcrfamilies, and families," and "a statement of their range
in geological time, and an enumeration under each family of the chief

generic groups believed to be referable to it."

Important communications upon the Cephalopoda, by Hyatt, and
Michael, have appeared, and F. Bernard has given us- the first part

of a most important study of the hinge of the pelecypodan shell.

To the consideration of these monographs, which are special, I shall

return ; but I cannot dismiss comment upon work on the Contiuent

without expressing our gratitude to Professor Karl von Zittel for the

198 pages which in his " Grundziige der Palseontologie " he has devoted
in so interesting and instructive a manner to the Mollusea.

In our own country, the annual monograph of the Palteonto-

graphical Society has brought us (1) Hudleston's Part i, No 8, of the
" British Jurassic Gasteropoda," devoted exclusively to the Pleuro-

tomariidte of the Inferior Oolite; and (2) " Carhomcola, Antliracomya,

and Naiadites, Part ii," by Dr. Wheelton Hind, in which the Anthra-
coptera are monographed,—both authors being members of our
Society.

The Transactions of the various Societies more or less concerned in

the study of the Palaeontology of the Mollusea show that the work of

the year has been in no respect below the average.

The growth of Marine Biology, so intimately associated with
the work of our Society, has during the past year assumed a his-

torical phase, in the completion of the " Reports of the Scientific

Results of the Exploring Voyage of H.M.S. 'Challenger.'" When,
twenty-three years ago, that vessel set sail, the most sanguine of

specialists could have had little conception of what was about to be
achieved. The discovery of the remarkable " Septibranchiata," and the
capture of Pteropod forms which have enabled us to definitely

settle the position of these organisms in the zoological series, are

1 Vol. iii, part 3.

^ Bull. Soc. Geol. France, ser. Ill, torn, xiii, p. 104.
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conspicuous among the more important "results" which interest us.

Of Spinda 1 have spoken. The report on the Cephalopoda strikes

me as second to none in its thoroughness, and it is much to be regretted

that its indefatigable author had not better and more extensive

material at his disposal. It may be questioned whether the best was
made of the existing methods of preservation on this memorable
voyage ; but, allowing for shortcomings which, now as always, become
evident only when it is too late, the net result has been a monumental
work which must form the basis for all future operations, and for

this the world stands gratefully indebted to England's great naval

authorities, who have here shown themselves as ready to respond to

the call of scientific as of territorial warfare.

I question whether any zoological discovery of the "Challenger"
will yield in importance to that of the anomalous CepliahcUsciis

;

and if we are justified in embracing the study of the Brachiopoda

within the scope of our Proceedings as members of a Malacological

Society, I offer you no apology for claiming this remarkable animal as

one which specially affects our interests. Permit me, however, to

digress here, and raise the question whether we should not do well

to reconsider the limitations of our Society ; for if we are to claim

the Brachiopoda as our own, the Bryozoa must follow, and if these,

why not that zoologists' waste-paper basket tlie entire so-called

" Class Vermes." To retain the Brachiopoda within our sphere of

action, because they happen to be the bearers of a bivalved exo-

skeleton, now that Malacology stands upon a scientific basis and aims

at something more and higher than the mei'e cataloguing of cabinets

of shells, is unscientific, and certainly not calculated to advance our

best interests.

With the closing in of the " Challenger " work, there has come the

full light of that of subsequent expeditions, notably the "Albatross"
and "Investigator." Malacologists are now in possession of reports

upon the Heteropoda, Opisthobranchiata, and Pteropoda of the former

;

and the discovery of an animal so remarkable and unexpected as the

free-swimming Holothurian Pelagotlmria furnishes a result which to '

the reflective mind renders the achievements of the "Albatross"
expedition not a whit less impressive than those of the " Challenger." '

Our American confreres, benefiting by our experience, have made
the most of modern metliods, and have furnished us with coloured

'

drawings of the more important novelties, made from life. In their
;

hands, and in those of persons whom they have called to their aid, i

there is accruing a result which will materially extend the world's [

knowledge along natural lines of growth.
i

As for the "Investigator," under Dr. A. Alcock results of the
|j

highest importance continue to accumulate. I hold experts' authority '

for the assertion that the versatility and reliability of Dr. Alcock's
\

work is of an altogether exceptional order. Of his i-esearches among
the Fishes I can speak from experience. The malacological fruits of

the expedition, imder the care of our Yice-President Mr. Edgar Smith,
'

are especially noteworthy for the discovery of a new and remarkable

Gastropod genus (^Pontiothamna), the systematic position of which has



president's addeess, 63

yet to be decided. The two species of this genus are now in the

hands of another of our members for anatomical study, and are yielding

results which seem likely to have important bearings on our ideas of

classitication. If, as would appear, the genus is allied to the

Pleurotomida3, both species must be giants of the family (the larger

measuring lo6mm. in length).

The year has witnessed the appearance of the first portion of the

work of the German " Plankton- Expedition " relating to the Mollusca,

in which our Foreign Member, Dr. H. Simroth, has dealt very fully

with the embryonic and larval forms of the Marine Gastropoda ; and
among the further instalments of the results of the " Hirondelle "

expeditions, Dr. Joubert has written an excellent account of the

Cephalopoda of the Korth Atlantic.

Intimately associated with progress in Marine Zoology is the growth
of marine stations or observatories ; and here our interest in the

immediate future is turned to America and the far East. The work
already accomplished at Newport and Wood's Holl in the former

country, and at Misaki in the latter, is known to us all, and recognized

throughout the world. The discovery in the Japanese seas of the

shark Chlamijdosclache and of a new Euplectellid, important in their

way, are eclipsed in our eyes by that of a Pleurotomarian ; and I am
informed that this animal is now being made the subject of full

investigation by Professor Ijima of Tokyo. Our Eastern friends write

of new species of Byalonema, of Elasipoda, of "new and beautiful

Gorgonias" ; and when they tell us that as soon as matters are quiet

at Formosa they intend to follow up conquest by scientific exploration,

we return them the "duty of a devout and learned admiration" of

their enterprise and far-sightedness.

Conspicuous among their schemes for the future is the foundation

of a considerable Marine Laboratory, and it is an open secret that our
American brethren contemplate a similar project. No sooner do the

Americans discover a new genus of Chimteroid fish than the Japanese
come forward with a second species of it. The description of the

anatomy of Pleurotomaria by Dall is to be succeeded by one by Ijima.

Indeed, seeing how vast is the field and how energetic are the

workers, we are led to ask if the time may not be dawning when
the representatives of these two great nations, which bound the

opposite shores of the Northern Pacific, may make a bid for the

biological, as they seem likely to do for the commercial, supremacy
of the world.

Increased activity in the ^larine Laboratory, during recent years,

has been followed by that in the investigation of Life in Fresh
Water and Marine Estuaries, with accompanying foundation of

establishments for the purpose. Our County Councils, which have
so enthusiastically taken up the cause of science and scientific educa-
tion, are showing signs of activity in this direction, and the " Norfolk
and Norwich Naturalists Society " is at present contemplating a

scheme for nothing less than the systematic study of the Biology of

the Broads. Under the auspices of the Royal Society and the British

Association, Mr. J. E. S. Moore is now at work investigating the
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African Lake Fauna. In this department of labour, however,

interest for the session 1895-96 again centres in America. On the

Illinois River, a hundred miles west of that city, there is now afloat,

midst most picturesque surroundings, a laboratory affording accom-

modation for sixteen workers. Under Dr. C. A. Kofoid, as superin-

tendent, and the University of Illinois, an efficient body of working
biologists and chemists, with an artist, have been brought together.

The institution has been primarily established for research by its own
stuff, but during the months of June, July, and August, competent
investigators will be welcomed on easy terms ; and, following the

example set at Wood's HoU by Professor "Whitman and his col-

leagues, it is expected that the membership of the station will be

organized as a biological club, to hold stated meetings for conference,

discussion, and occasional lectures.

The foregoing, however, is not all, for there is something significant

in the words " Biological Experiment Station," applied to this floating

Laboratory. One of the latest phases in post-Darwinian activity

among Biologists has been the development of what Yves Delage has

termed' the science of " Biomecanique."
Modern speculation upon heredity and other far-reaching problems

in Biology has brought us, througli the researches of Driesch, Herbst,

lloux, Hertwig, Wilson, and others, to the application of experimental

methods to the study of life The descriptive method is now being

supplemented by these ; but do not let us fall into error as to what it

is that is being attempted. The physicist and chemist taunt us with
charges of inexactitude, and draw distinctions between theirs the

"exact" and ours the "inexact" sciences. They overlook the fact

that with organic matter it is impossible to remove for direct purposes

of experiment this or that factor at will, as is customary with ex-

periment upon the inanimate. Whereas they are dealing with
inanimate elements and bodies of known or determinable composition,

it is ours to deal with an animate compound at present indeterminable.

By the so-called experimental method in Biology, it is possible only

to institute changed conditions, and to observe the effects thereupon

produced. It is daily becoming more and more evident that the

moment we come into contact with living protoplasm (the "primordial

utricle " of the earlier vegetable histologists), analogy to the inanimate,

as involving chemical and physical processes, largely ceases. The time-

honoured analogies between the parts of the animate body and the

inanimate machine must be discarded as mischievous ; and as to what
is going on in the actual performance of what we term "vital

activities," we are at present only able to judge by a process of close

reasoning. Far be it from me, however, to depreciate the value of

either the "statistical" or "experimental" methods, as now being

applied to the study of vital phenomena. The work has to be done,

come what may ; and I am rather lost in admiration of the pluck of

those who dare face conditions so complex and changeable— compass,

thermometer, re-agent bottle, test-tube, scalpel, or needle, in hand.

' Yves Delage, Eev. gen. sci. pures et appliq., 6<^ Aim., No. x, Paris, 1895.
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The experimental method has already achieved much, and in our

own department signs are forthcoming of useful and suggestive

results. Thus, in the year 1890 our energetic well-wisher Professor

"W. A. Herdman, as the result of some pi'eliminary experiments on the

periwinkle {Littorina rucUs), was led to the conclusion,^ which had been

already foreshadowed by Jeffreys, that that animal may be becoming
adapted to a terrestrial existence. Again, H. de Varigny, repeating

the observations of Semper upon the growth of Lirnncea, has shown,-

from an elaboi-ate series of experiments—varying the temperature, food

supply, the access of air, the volume of water, and, above all, the

limits of movement and the numbers of his colonies—that there is no
reason for concluding that the favourable influences of a large volume
of water are here due to the presence of chemical agents favourable to

growth ; but that, conversely, the retardation in growth would appear

to be directly related to limitation of activity and power of movement.
What a field lies before him who will continue the study of this

plastic genus !

When, in addition to tliis, we reflect that in the so-called Physa
lamellata of Madagascar, as Paul Pelseneer has successfully proved,^

we have to deal with a Pulmonate which, in secondary adaptation to

aquatic life, has developed a tegumental "gill" morphologically distinct

from the ctenidium ; that in Planorhis corneus and P. marginatus a

similar tegumental lobe is present ; that in Ajicylus this same secondary

adaptation has led up to the suppression of the lv;ng-sac ; that from
the folds of the adhering Chiton air as well as water may be

displaced on handling ; and that Simroth has just recorded from
the Tenimber Islands ^ a Chiton [Acanthopleura spiniger ?) which
would appear to have developed a pulmonary organ of respiration,

our interest in experimental inquiry as it may relate to the

environment and changed conditions of life is aroused to the utmo.st.

If such things have come about in the course of time, and can be
established by actual manipulation, who knows what may not

await the patient experimentalist of the future. In its bearings on
the conditions of local distribution in shallow water, on bathymetric

extension, and specific variation as related to these influences, the

experimental method appears to me to give promise of most important
results in Malacology. Just as the physiological graduates off into the

pathological, the full significance of many a healthy or a diseased

state becoming intelligible only on a knowledge of its opposite, so, in

the hands of the experimentalist, the normal phenomena of animal
life will most assuredly, in coui'se of time, become illumined by
prolonged and careful study of the organism under changed conditions.

And from all that is now going forward, it is plain that the pathologist

holds the key to the solution of many a life problem.

' Herdman, Rep. Liverpool Mar. Biol. Sta. Liverpool, 1890, p. 17.
^ Journ. Anat. Phys. Paris, torn, xxx, p. 147.
2 Comptes Reud. Acad. Sci. Paris, torn, cxix, p. 354.
* H. Simroth, Sitzb. Naturf. Gesellsch. Leipzig, Jlig. 19-21, 1895, p. 106.
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Mucli of the experimental work already achieved in Biology has

lain with the egg, and with the early stages of development, at which
susceptibility to disturbing influences and the action of external

stimuli is greatest ; but, side by side with progress in this new
departure, there has come about a more exact determination of the

detailed processes at work during normal development. Our faith in

the germ-layer theory, at any rate so far as it involves the so-called

"mesoderm," is shaken to its foundations. We now know that what
are usually termed homologous parts may differ fundaaientally in

origin under different conditions of development, and the structure

and relations of the developed organ become once more the standards

of comparison.^ Following in the wake of Whitman and his classical

monograph on the development of the leech Clepsine, we now seek

to determine the relative values of the individual embryo-cells by
their ultimate fate. " Cell-lineage " is the term applied to this

most important departure in Comparative Embryology, and in the

hands of Wilson, Kofoid, Castle, and others, it is revolutionizing

our conceptions of the fundamentals of Embryology. As Kofoid's

investigation^ cliiefly concerns a common slug {J f/nolimax agrestis),

a word in detail concerning it. In the first place, having observed

an alternation in the direction of the spindles and the planes

of division of the blastomeres, he formulates a law of " spiral

cleavage," as distinct from "radial" and "bilateral." Critically

examining the work of his predecessors, he proceeds to show that in

a number of other Mollusca evidence for the operation of this spiral

cleavage has been obscured by the nomenclature employed. He,
however, formulates one "law," but to challenge another, and that

bearing the honoured name of Francis Maitland Balfour. It was one

of Balfour's greatest achievements to have attempted to correlate

the rate of segmentation and the size of the blastomeres with the pro-

portional development of food-yolk. " Where the yolk spherules

are fewest," he wrote, " the active protoplasm is necessarily most
concentrated, and we can lay it down as a general law that the

velocity of the segmentation in any part of the ovum is, roughly

speaking, proportional to the concentration of the protoplasm there
;

and that the size of the segments is inversely proportionate to the

concentration of the protoplasm." Since Balfour's time it has

become evident that of two eggs otherwise similar, the one bearing

tlic larger amount of yolk cleaves the less rapidly, and that, all things

considered, we may regard the greater development of food-yolk as

favourable to the reduction or absence of metamorphosis, and the more
rapid assumption of the fully-developed state. In Agriolimax and
Umhraculum {UmhreUa, auct.), however, on Kofoid's showing, it is

the larger of the two first-formed cells which is the first to divide,

1 Cf. E. B. Wilson, " Embryological Criteriou of Homology": Wood's Holl

Lect. for 1894, Boston, 1895, p. 101.
^ Bull. Mus. Corap. Zool. Hiirvard, vol. xxvii, No. 2 ; and prelim, paper in Proc.

Amer. Acad. Arts and Sci., vol. xxix, p. 180.
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and this tendency of the yolk- laden cells to cleave first is further

evident in JSeritina and in members of Invertebrate classes other than

the MoUusca. As Kofoid points out, "a paradox is thns presented.

Yolk appears to delay cleavage in the cells of the frog's egg, to

hasten it in the cells of the snail's egg." The discovery by Ishikawa

'

that among the Daphnida^ the summer egg may be little yolk-laden

and holoblastic, and the winter egg rich in yolk and meroblastic, like

that of the so-called "dorsal" disposition of the endodermal blasto-

meres in some Tunicates ^ ; and the announcement ^ that in Limulus,

in which yolk-division would appear to be normally meroblastic, the

segmentation of eggs of a batch may be either meroblastic or holo-

blastic, in accordance with comparatively trivial changes in position

and environment, teem with interest in this association ; and we are

led to inquire into the part played by gravitation and specific

gravity. History once more repeats itself ; and we Biologists, having

to deal with probabilities, have to be content with tentative conclusions

—but we are none the further from the truth for all that

!

Dr. Kofoid' s monograph was immediately followed in time of

writing by a short paper by H. E. Crampton, of New York, in

which it is shown * that whereas in the dextral Limncea columella

cleavage is dextral, in the sinistral Plujsa heterostropha it is reversed

and sinistral.

Dismissing this branch of our subject, with the remark that in

respect to it our Japanese friends are not one whit behind,* let me
now say a few words concerning one or two special advances which
we in part owe to the older, and withal the ever-reliable, methods
of comparative anatomy.
The genus Siphonaria, from the shell of which some of us whose

occupation takes us into the examination room have learned much
that is instructive and undreamed of by the conchologist, is once more
to the front. Ivohler, in an admirable and beautifully illustrated

monograph,® has pointed out that its gill, in structure allied to that

of the Pleurobranchidte, is in position akin to that of the Bullas.

Arriving at the conclusion that this is a true ctenidium, and that the

points of structural agreement between the gills of Siphonaria and
the Tectibranchiata are indicative of close genetic relationship, the

author proceeded to carefully investigate their innervation. Support

for his conclusion was obtained, and, finding that in respect to the

general organization of the nervous and reproductive systems there

were further points of structural community between ITmhraculum, the

BuUidae, and Siphonaria, he closes a case for the retention of the latter

much debated genus among the Opisthobranchiata. But no sooner is

' Ishikawa. See paper by "Watase in Journal of Morph., vol. iv, p. 260.
* Samassa, Archv. Mikr. Anat., Bel. xliv, p. 1. Vf., however, Castle, Ann. New

York Acad. Sci., vol. viii, p. 167.
^ Patten, Zool. Auzeiger, Bd. xvii, p. 72.
* Proc. Amer. Acad. Arts and Sci., vol. xxx, p. 200.
* Cf. Mitsukuri, Anat. Anzcioer, Ikl. xi, p. 406.
® Zool. Jahrb. Anat. Abth., Bd. vii, p. 1.



68 PKOCEEDINGS OF THE MALACOLOGICAL SOCIETY,

this position established, than Pelseneer, also relying upon the study

of internal as well as external characters, builds up a no less forcible

argument ' for the retention of the genus among the Pulmonata.

As the necessity for a fuller study of the Molluscan nervous system

comes here prominently forward, allow me to direct your attention to

two somewhat earlier investigations of the same category, by which one

of our most novel systems of classification has been brought under the

action of time. I refer to that based on Spengel's important work
upon the nervous system and sensory apparatus. Actceon, judged by
the structure of its shell and its persistent operculum, would appear

rightly placed among the lower Opisthobranchs. During a careful

anatomical investigation, Bouvier has made the important discovery^

that it has a twist in its visceral nerve-loop. Plate follows in the

wake, with the discovery ^ that Chilina is also streptoneurous ; where-

fore, from the study of their nervous system alone, we might place

these two genera among the Prosobranchs. From what is known of

their general organization this would be an unwarrantable proceeding,

and the only alternative is the conclusion that we have here to deal

with an inherited streptoneury. If we are justified in this, the

argument that the cuthyneurous condition of the Opisthobrancliiates

and Pulmonates points to an orthoneurous ancestry must be held in

abeyance.

Opisthobranchs and Pulmonates from Prosobranchs ! A revolu-

tionary deduction from a comparatively simple anatomical fact; but

from what we know of the nervous system as a guide to affinity and

inter-relationship among other great groups of animals, it is justified.

We may here most fittingly record the observation of Dr. J. D.

Gilchrist* that although in the untwisting of the Gastropod body

consequent on the reduction and loss of the shell, the original bilateral

symmetry may be apparently resumed, the organs originally lost under

the mechanical effects of torsion do not reappear. I cannot dismiss

this paper without diverting your attention to Dr. Gilchrist's ingenious

proposal to simplify our conceptions and our classifications by dis-

criminating between Mono-, Di-, and Poly-placophora, expressing

the hope that in his new office at the Cape he will not forsake the

Mollusca.

Passing to the Isopleura, we note the discovery by Haller^ of the

recurrence of auriculo-ventricular valves, there being four pairs in

Chiton GoodalU.^ Our member, Mr. R. H. Burne, has partly

confirmed Sailer's observations during the year. The occurrence of

recurrent symmetry of parts of the bodies of these Molluscs which

are popularly regarded as approximate to the worms, is of manifest

interest; but the facts appear to me to support the conclusion now

1 Mem. cour. 4°, Acad. Sci. Belj^., torn, liii, No. 8.

2 Comptes Eend. Auat. Sci. Paris, torn, cxvi, p. 68.

3 Zool. Jahrb. Anat. Abtla., Bd. ix, p. 200.

* Proc. Roy. Soc. Edinb., vol. xx, p. 357.
5 Morph. Jahrb., Bd. xxi, p. 28.

" Originally described as C. magnifciis. Cf. Zool. Anz., Bd. xix, p. 200.
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steadily gaming ground tliat metamerism is everywhere and in all

its forms secondary, and therefore valueless as a criterion of class

relationship. Equally interesting, is Pruvot's discovery ' that Myzo-
menia [Dondersia) hanyulensis is in the young condition the bearer

of dorsal plates—important this, as affecting the rescue of the

]S'eomenida3 from a dangerous association with the Platodes, and
full of meaning in its general bearings upon simplification of

organization.

We turn now to the Cephalopoda. One direct result of the recent

salting of the European market with Pearly JN^autili has been a very
useful paper by Mr. Graham Kerr, of Christ's College, Cambridge,
dealing^ with some disputed points in the anatomy of that animal.

Passing over his work upon the body-cavity, which has altogether

special bearings, and his discovery that the lamellar organ is functional

as a receptaculum seminis, it is interesting to find in this archaic

Mollusc a plate-like ovary, akin in its fundamental characters to

that occurring at the base of the vertebrate series. Thanks to

Mr. Kerr's work, we are justified in concluding that the assumption
of a " cystoarian " condition by the higher vertebrate and molluscan
types is unquestionably expressive of a parallelism of modification

of corresponding parts.

Interest in Mr. Kerr's inquiry is greatest as involving a re-

determination of the morphology of the "arms" of Cephalopoda. It

is needless to recapitulate details concerning the rival theories of

Leuckart and Huxley that they are pedal, and of Grobben and otliers

that they are circumoral in origin ; suffice it to say that Kerr, taking
his stand upon the homologizing of the Cephalopod " funnel" with the

whole " foot " of the Gastropoda, and upon the conviction that there

is insufficient justification for the assumption that any one ganglionic

mass of the Cephalopod can be really said to correspond to the "pedal"
ganglion of tlie Gastropoda, makes out a plausible case for the

upholders of the pedal theory. He appears to me, however, to have
been working under too great a bias in favour of the ai'gument for

a Platode ancestry of the Mollusca. His substantiation of the pedal

nature of the "funnel" is certainly borne out by the condition in

Nautilus, and it receives considerable support from Jatta's recent con-

clusion''' that the funnel (Miiller's or Verrill's) organ of the Cephalopoda
is a mucus-secreting structure, homologous with the pedal gland of the

Gastropoda. His observations do not appear to me to render it still

impossible, however, that the "funnel" may not be mesopodial, and
that therefore the cephalic tentacles may be propodial and, after all,

pedal. The last word has not been said upon this important question.

As Mr. Kerr's paper was passing through the press, there appeared
a valuable monograph by Haller,^ based upon material collected by

^ Comptes Rend. Acad. Sci. Paris, torn, cxi, p. 689.
2 Proc. Zool. Soc. 1895, p. 664.
^ Jatta, Boll. Soc. Nat. Napoli, ser. I, torn, vii, p 45.
* Ilalk.r, Semon's " Forschiingsreiseu in Austi-. und i. d. Malayischen Arcbipel."

See Deulischr. Med. Natiu'w. Gesellsch. Jena, Bd. viii, p. 187, 1895.
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Prof. E,, Semon cMring his recent sojoiirn in Australia and tlie Malay
Archipelago. As a result of the excellent preservation of Semen's
specimens, Haller has been enabled to describe several interesting

points in histological detail.

Following close upon these papers is a preliminary report on
a critical study of the Nautilus from Australia, by Professor Haswell
of the Sydney University ; and when we consider that he of necessity

commands ample material, and that some of the recent descriptions of

the parts of this animal are grossly misleading by error of orientation,

we await the full report of so trustworthy an observer with eagerness.

Special interest attaches to Professor HasAvell's work, in its bearings

on the question of sexual differences in the tentacular lobes.

This naturally leads us to a recognition of the attempt now
being made by Willey to work out the development of this archaic

creature—an attempt which we know to have been rewarded ' by the

capture of young specimens, through the adoption of a lobster-pot

method, akin to that long ago successfiilly employed and recommended
for use in deep water by Dr. Giinther.^

D'Orbigny, as is well known, more than fifty years ago suggested

that certain differences in the shells of Ammonites might possibly be

indicative of sexual dimorphism. The first important conclusion put

forward by Willey is, that in the adults of the Nautilus pompilius

this is the case ; and the interest of the observation is heightened

by its confirmation a month later by Vayssiere, with extension to

N. macromphalus.

Intimately related to this topic is that of the determination of the

inter-relationships of the hordes of extinct Cephalopoda—alas ! known
to us only by their shells. To mention the name of Hyatt in this

connection is to command respect. AVithin a month of my predecessor's

address to you, Hyatt had eclipsed himself. Dealing ' with the dorsal

furrow or "impressed zone" from a developmental standpoint, in an

important monograph laid before the American Philosophical Society

in August, 1894, he has sought to establish a case for "the phylogeny
of an acquired characteristic " which little short of a refutation of his

determinations would appear to me to weaken—and the glove is once

more thrown down on behalf of the palaeontologists, but by one of

their number who happens to be also an embiyologist.

That vexatious organ the aptychus has during the year yielded

a point of supreme interest, Dr. li. Michael, of Breslau, having

discovered* a Solenhofen slab bearing an Oppelia steraspis, within

the body-chamber of which there lie the remains of some sixty

shells of the offspring, each with its own aptychus. From the

detailed study of the specimen the conclusion has been drawn that

1 Willev, Nat. Sci., vol. vi, p. 409.
~ Giinther, "Instructions for collecting Eeptiles, rjntrncliians, and Fishes" for

Erit. Mus. Nat. Hist. Lond. 1891, p. 15, primarily in Auleitung z. Wiss.

Bobachtungen auf Reisen, Berlin, 1880, p. 423.
* Proc. Araer. Phil. Soc, vol. xxxii, p. 349.
* Zeitschr. Deutseh. Geol. Gesell., Bd. xlvi, p. 697.
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the shell of the parent was functional as a brood-chamber, and that

the aptychus, being developed by all individuals, was not confined to

the females.

In concluding this section of my address, let me direct attention

to what I believe to be one of the most fruitful outcomes of recent

biological inquiry, viz. the wide recognition of the phenomenon of

convergence ; and by that I mean the realization, more or less marked,

of a similar definitive condition by members of distinct groups of

animals—a principle forcibly, though often unconsciously, expressed

in the declaration that this or that group is di- or polyphyletic.

That inextricable tangle the question of mammalian tooth-genesis

is to-day yielding overwhelming evidence of its importance ; and it

is now a question in the minds of those best competent to judge
whether even some of the characters which Man and the apes possess

in common may not have been independently evolved, by parallelism of

adaptive modification. Among the great vertebrate classes, in the

Tunicata, Arthropoda, " Vermes," and away down to animals still

lower in the scale, marked indications of the working of this principle

are to be recognized. And within the close of the year 1895, under
the category of " a special case of mimicry," that which appears to

me a convergence has been recognized ^ in the Didymoid Graptolitcs

among lowly organisms wholly extinct, by Messrs. Nicholson and Marr.

So far as I can gather, the evidence for convergence among
Mollusca has not been sufiiciently admitted, if indeed it may not have
been denied ; but among recent monographs I may cite that of

r. Bernard on the hinge-teeth and ligament of the Eulamelli-

branchiata, as one which teems with it. The bearings of this

principle on our classificatory schemes are only too obvious, and
in dealing with it, it cannot be too strongly enforced that its

certain appreciation is only possible when systems, and not mere
parts, are studied in their natural association. And it is pertinent

to this statement that our own members, Messrs. CoUinge and
Godwin-Austen, after investigating both the external and visceral

anatomy of the slugs of Borneo, have concluded - that these bear
the same relationship to the shell-bearing Gastropods of their

locality as do similar forms occurring in other regions of the globe.

Wlien, on a sufiicient knowledge of their all-round anatomical

structui'e, we were able to say what it is that constitutes a

Cephalopod a Cephalopod, and what a Pteropod a Pteropod, it

became only too evident that the development of peri-oral lobes and
buccal cones among the latter is but a parallelism with that of the
"arms" and suckers of the former. And if, with Kohler, we are

to relegate the Sijjhonaria, and with Plate, the Gadinia,^ to the

Opisthobranchiata, we have next to consider how far the characters

upon which they have so long been associated with the Pulmonata

1 Nicholson and Marr, Geol. Ma«f. 1895, p. 538.
- Colliua^e and Godwin-Anstcn, Proc. Zool. Soc. 1895, p. 248. C/. also Godwin-

Austen on riiri)i(trio)i, Ann. and Mas,''. Nat. Hist., ser. 6, vol. xvi, p. 4 34.
^ Sitzuugsber. Akad. Wiss. Eeriiu, 1893, p. 962.
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may be but an index of parallelism of modification with tbat group.

In this association, the mind reverts to Pelseneer's Pidmohranchia and
its allies, with a peculiar interest and suspicion. In this genus the

neomorphic " gill-fold," as in Planorlis and most Anci/lus, is present

on the left side, but in Ancyliis lacustris it is on the right. So great

a difference between species of a genus is by no means unknown on
the vertebrate side ; and one is led to inquire whether the Mollusca
possessed of this secondary organ of aquatic respiration may not be
disconnected forms, as certainly are some of the fishes which have
independently developed organs of terrestrial respiration and of

electrical discharge. And, to bring the matter home, permit me
to remark that the "Investigator" Pontiothauma, which, judged by
the characters of its shell alone, would be referred to a position

approximate to S/'pho, appears, on preliminary dissection by our
member, Mr. S. Pace, to be a Toxogiossate, and thus closely allied

to Pleurotoma.

I will not pursue the question further, but rather again empliasize

the necessity for its investigation, under the firm conviction that

IMolluscan genera such as Fasciolan'a, Pkania, Engina, and Picinula,

the smaller species of Pleurotomidas, and Columbella, would well repay
extended inquiry into the anatomy of their soft parts, to say nothing
of the animals lying generally on the borderland of the Pulmonata and
Opisthobranchiata. I would remind you that the North American
genus ^'Acanthina" is now known to be an assemblage of species of

Purpura, Zat/rus, Ocinehra, and Trophon ; and I trow that in respect

to this far-reaching principle of convergence the class Mollusca will

be found second to none in interest.

Advancement indeed has the Malacotomist to record. And when
we reflect that the classification of the Pelecypoda by their gills

has been of late widely accepted ; that in not a few of our most
recently described Pulmonata visceral characters of specific value have
been recognized ; and that for the diagnosis of the newest family of

Nudibranchiates ^ internal as well as external characters have been
found reqiiisite,—the spirit of Johannes Miiller, the father of Com-
parative Anatomy and a Malacologist, rises before our minds, as it

were, to demand its rights.

I come now to the fulfilment of my last resolve, viz. to say a few
words upon our relationships to our fellow-zoologists, and upon the

position of our chosen subject in the r6le of science. The former is,

at any rate, a vexed question in the minds of some, though not of the

truly scientific. The species-man, weighing his minute characters, is

derided as a "mere systematist," the " morphologist," glorying

in the breadth of his horizon, barely condescending in some cases to

give him passing notice, entirely overlooking the fact that our

greatest generalizations in Biology are based on work in systematica

* The IleJvIidic, E. Bergli, YerliauJl. k.-k. zool.-botan. Gesellseb. Wien,
Bd. xlv, p. 4.



president's address. 73

and synonymy. "While on the " morphologist " honours and

popidar recognition are bestowed, the " systematist " is but too

often put aside as unscientific ; and the public, for want of knowing
better, are apt to imagine that the discipline of the "systematist" is

antiquated and of a totally different order to that of the "mor-
phologist." Our young men can only with difficulty be persuaded

to take up so-called " systematics" ; and as this estrangement exists

and threatens us with disaster, let us briefly consider the situation,

" Morphologist " «;. "Systematist."

The modern methods of elementary instruction in Biology, so

largely morphological, are blamed, but for this there is insufficient

justification in Zoology. The attractions of the newer branches of

morphology — to wit, Comparative Embryology— owing to the

readiness with which they lend themselves to discursive treatment,

are unquestionably great, but I do not think the root of the matter

lies here. What, then, is the explanation, and what the remedy ?

It is a strange fact that in the minds, not only of the public, but

of scientific men themselves, an almost mischievous confusion exists

concerning the limitations of the domain of Biology and of its sub-

sidiary departments.' This is no doubt primarily due to the fact that

the tei'm is used in a totally different sense by British and Continental

workers. We understand by " Biology " the study of all the

phenomena manifested by organic matter, wbether living or dead

;

while their term "Biologic," in being applied to the study of life

and of the living in action, is more nearly equivalent to our

"Physiology." Under the changes of time and growth, which
words like all other things undergo, it has become customary with.

English-speaking Zoologists to regard as a "morphologist" the

worker who deals chiefly with internal and minute structure and
development. " Morphology," etymologically construed, means the

study of form and symmetry, of likeness and unlikcness, of structural

similarity and dissimilarity—of phenomena which, as distinct from

the physiological, may be as well, if not best, dealt with in the

dead state. Our conceptions of the points of external difference and

resemblance among animals are expressed in our ordinary classificatory

systems; and hence the word "systematist," whose classification is

but a formulated expression of his conceptions of the inter-

relationships of the animals under his hand. There are " morpho-
logists," however, who construct classificatory systems, based on the

study of internal difference and resemblance, as an expression of their

conceptions of inter-relationship. The more advanced "systematists"

of to-day take cognizance of internal characters which, necessitate

dissection, as well as of external which do not ; and as the two lines

of study thus overlap, it becomes difficult to distinguish between "mor-
phologist" and "systematist." To make a long matter short, setting

aside jealousy and monopoly, the confusion lies in the fact that the

' E.fj. tlie distiuction between Biology (in.stead of Zoology) and Botany, and the

remark " most comparative anatomists—or biologist.?, as they now call themselves."

VOL. II.—JULY, 1896. 6
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distinction, if maintained, slionld bo between "Taxonomy" and
"Anatomy." Taxonomist and anatomist both adopt the comparative

method, both are intent on determiuins; the nature and significance

of points of structural similarity and dissimilarity, of likeness and
unlikeness, of form and symmetry, and they meet on a common ground
as morj^hologists. In other words, so-called " systematics," properly

pursued, is but a branch of morphology, and the so-called
" systematist " is a morphologist ; and your anatomist, in deriding

the species-man, is discounting his own occupation.

Eut this is not all. Sire, says the anatomist, for want of appre-

ciation of the value of anatomy you classify creatures together having
no intimate genetic relationship ; and except that you name me my
animals I give you up. Sire, retorts the taxonomist, you ojffend

me by yoiir over- generalization. You tell me that, because you find

certain points of resemblance between the nervous system of the

Isopleura and the Polyclad Turbellarians, the one group has had its

origin in the other. I regard you as dangerous, and recommend to

you the reflection that points of structural similarity such as these

may be but the impress of a common ancestry. You go further—and
dare to suggest,^ because you find a Rhipidogiossan with a dorsally

placed opcicidum, that the operculum and shell of the Gastropoda

are serially homologous i-epresentatives of the shell-plates of the

Polyplacophora. You amuse but do not instruct me, and I, too, give

you up.

So long as the animating motives in scientific work are as diverse

as at present, this difficulty will remain. Haste, slovenliness, want
of real (as opposed to personal) interest, the desire for mere notoriety,

will always be productive of bad work in science, be it in taxonomy
or anatomy ; and I am bound to confess that the systematology of the

anatomist offends me vastly more than the anatomy of the taxonomist.

Species-makers who are content to regard the varieties of spine

development in the Neritinida) and of the shelly processes of the

Melaniida3 and Paludonms as a sufficient basis for rigid diagnosis,

or who offend us by their ^^ Extra extra^^s, may be left, with the

reckless generalizers among anatomists, to their own devices. Beyond
merely encumbering the literature, these people do no great harm

;

indeed, the vaporous speculator may even do good in bringing about

his own refutation, just as the breaking down of an experiment may
mark the era of a new discovery. None other than Johannes M filler

has reminded us that "Die Phantasie ist ein unentbehrliclies

Gut." The danger lies not here, but in extreme specialization.

So long as taxonomist remains taxonomist, and anatomist anatomist,

and nothing more, the terminology of the one becoming a jargon to

the other, estrangement must continue, and, each going his way,

counting his little own supreme, confusion and waste of time and

energy must result.

Herein, to my mind, lies the explanation of our difiiculty : what
the remedy ?

1
Of. Tbiele, Jenaische Zeitschr., Ld. xxv, p. 50S.
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Specialization must continue in so wide a tield, liemmed in by
so overwhelminfij a literature ; and as this is so, we seek relief

in a choice of departments. Concerning our conceptions of species

and varieties, Huxley (writing of the Canidte) suggested' that "it

may be as well to give up the attempt to define species, and con-

tent oneself with recording the vaiictics of pelage and stature

which accompany a definable type of skeletal and dental structure

in the geographical district in which the latter is indigenous."

Leaving this pregnant passage to your consideration, I would urge for

the future that specialization in the non-applied branches of Zoology

should go not along organological lines—one man studying shells, and

only shells—but zoological in the broad sense. Let each worker take

a scientifically definable group and determine all that he can of its

external and internal structure and palaeontology (^i.e. its morphology),

and its distribution, before deciding upon his classificatory system.

Indications of the dawn of this higher morphology are forthcoming

in our own " Proceedings," most conspicuously in Mr. Collinge's paper

on the "Myology of some Pulmouate Mollusca"; but I venture to

think that we are here going to too great an extreme. What we
require is a rational system, in which the study of structure as

related to function shall be recognized as a fundamental method
of discrimination between "characters" and "characters." Students

of more especially the Tunicata and Coelenterata no longer recognize

genera ancl species founded exclusively on the study of external

characters, and it follows that unless we Malacologists recognize

anatomy, we must fall behind.

On analysis of a given series of forms we come to genera and species

which, in respect to salient morphological characters, depart widely

from the more ty[)ical members, and it is in the pursuit of these

points of departure that our most fruitful results are to be obtained.

This argument applies especially to the lower members of a group,

as is only too evident from the revolutionary results so recently

obtained by Pelseneer from the study of NucuW^ and by Bouvier

from that of Acfceon.

Our immediate point of attack is thus clear.

Form and symmetry are the outcome of physiological forces, and

the ultimate aim of biological inquiry is the determination of the

natural laws of which they are the expression. If this be admitted,

we cannot but deplore the casual dismissal of facts of structure so

remarkable as those pertaining to the peristomial region of such genera

as Cataulus, Papina, PupincUa, Spiraculum, and the Cyclophoridae

generally, or of the partial constriction of the apertures of many
terrestrial and marine Gastropods as "characters," and only characters.

It is binding on us for the future to give structural features such as

these the full and special attention which they deserve.

In conclusion, let me point out that our newer classifications of the

1 Huxley, Proc. Zool. Soc. 1880, p. 286.
2 ArcMv. d. Biol., torn, xi, p. 153.
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year have been based on the study of systems and parts not usually

employed for the purpose. Pilsbry, from the study of all-round

characters, has revolutionized our conceptions of the Helices ; Bernard,

from the study of the ligament and hinoe-teeth of the Heterodont

and Desmodont bivalves, dealing with both recent and fossil forms,

has thrown a new light on the inter-relationships of the Pelecypoda

;

while Kohler and Plate, in the discovery of streptoneury among
Opisthobranchs and Pulmonates, have struck at the root of one of

our most cherished subclass distinctions.

The field is wide, the prospect pleasing, and topics for investi-

gation suggest themselves on all hands. The discovery of a poisonous

Sj>ondylus ' bids us beware ; the observation that the sperm whale is

a trap for big game, in the form of gigantic scaly Cephalopods,

offers us sport undreamed of years ago, and the determination of

H.S.H. the Prince of Monaco to face the odds and make the most
of this,^ commands our admiration and respect.

Returning to ourselves, we have cause for congratulation in the

progress of our Society : no deaths, a completed volume with which
to face the world, a Treasurer and Secretary intent only on advance-

ment, an Editor who finds his greatest pleasure in making good our

defects. We have passed through the critical period of our history,

and it becomes a question of resolve for the future. Let us then

leave jealousy and monopoly—sure signs of weakness both—to the

gi'asping ; and, remembering that by science we understand common-
sense at its best, and by the scientific method, observation with
confirmation and deduction, and rejection of the non-confirmable,

let us bury our differences before the altar of a New Morphology.

Doing this, we need have no fear for the future. Science, with

Love, now rules the world.

As for myself, writing currente calamo, I have given free expression

to my feelings ; but I sincerely trust that I have done something

towards aiding development in the future, and towards fostering that

amicable spirit of brotherhood which has never yet shown itself

alien to truly scientific discipline.

1 Eochehnme, Bull. Miis. Hist. Nat. Paris, 1895, p. lol.
- Of. Comptes Rend. Acad. Sci. Paris, torn, cxxi, p. 1172 ; and Nature, vol. liii,

p. 225.
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OX THE APERTURE OF A BACULITE FROM THE LOWER CHALK
OF CHARDSTOCK, SOMERSET.

By G. C. Ceick, F.G.S., etc.

Read Uth 3[arch, 1896.

In 1876 Meek^ pointed out that tlie genus Baculites, as usually

understood, seemed to be divisible into at least two sections, according

to the nature of the aperture. In one division the aperture is

directed forwards, as in BacuUtcs vertehralis, Lara. ; in the other

it opens towards the antisiphonal side, as in BacuUtes haculoides

(Mantcll).

Meek restricted the name BacuUtes to the former division, and

proposed for the latter section the name Cijrtochilas, observing that

" the direction of its aperture, and the curvature of the projection of

the siphonal margin of its lip, are such, that the head of the animal,

and other parts connected therewith, must have been protruded at

right angles to the longitudinal direction of the shell instead of on

a line with the same—a peculiarity that was probably accompanied

by important differences in the structure and habits of the animal."

Meek's views, however, with regard to the division of BacuUtes do

not seem to have met with general acceptance.

As the type of his Cyrtochilus, Meek selected BacuUtes laculoides

(Mantell). The specimens hitherto figured showing this form of

aperture have usually been referred to Mantell' s species. In describing

this fossil in 1822 MantelP placed it in the genus Hamites. The two

specimens which he figured are now in the British Museum, but

neither of them show any trace of the aperture, although a con-

siderable portion of the body-chamber is preserved in each.

Several authors have, however, since figured the aperture of speci-

mens which they have referred to Mantell's species; still, examples

showing the aperture are by no means common.
The earliest figure appears to be that given by James de Carlo

Sowerby' in his "Mineral Conchology " in 1828. Under the name
BacuUtes ohUquatus, which he regarded as identical with Hamites

laculoides, Mantell, he figures and describes an example as "an
unique specimen, that shows the form of the aperture, which is

placed obliquely ; on each side is a large oval lobe, placed anteriorly

and bent backward." This specimen is now in the British Museum
Collection. It was without doubt this same specimen that Mantell

' " United States GeoL Siirv. of the Territories," vol. ix, pp. 392-3.

2 "Foss. S. Downs," 1822, p. 123, pi. xxiii, figs. 6 and 7 (B.M. Nos. 8,612 and

36,576 respectively).

3 "Mineral Conchology," vol. vi, p. 186, pi. Dxcii, fig. 2 (B.M. No. 44,005).
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figured (and somcwliat restored) in 1833 in Lis " Geology of the South-
east of England,"' under the name Baculites ohliqiiatus; and that he
more correctly depicted in 1844 in his "Medals of Creation"- as

Baculites haculoides.

In 1842 D'Orbigny^ gave figures of the aperture of a specimen
which he referred to this species in his " Paleontologie Fran^aise,"

and in 1876 Schliiter* figured and referred to this species a specimen
showing the aperture.

The best figures and description of the aperture known to the

present writer were given in 1885 by Noetling,* who depicted both
a lateral aspect and a view of the aperture from above.

The specimen of Baculites from the Isle of Wight, figured by
Nonnan^ in 1887, shows the curved portion of the siphonal area of

the shell in the region of the aperture, but no traces of the margin
of the aperture.

In the British Museum there is an example (No. C. 422) probably

belonging to this species from the Lower Chalk of Chardstock,

Somerset, which, though only a natural cast of tlie anterior jiortion

of the body-chamber, nevertheless shows the aperture so remarkably
well as to be deserving of notice.

The specimen is 46 mm. long, is laterally compressed, and in cross-

section is oval. The greatest thickness of the body-chamber is at the

posterior margin of the aperture, its dorso-ventral and transverse

diameters here being 15-5 and 13-5 mm. respectively. The aperture,

subelliptical in outline, is 25 mm. in length by 14 mm. wide, and is

only slightly inclined to the longitudinal axis of the shell. Anterior

to the posterior margin of the aperture, the body-chamber gradually

decreases in width, and is somewhat narrower than the aperture itself.

The anterior portion of the body-chamber for a length of about 5 mm.
is very much more compressed than the rest, and has only a width
of about 4-5 mm.

In the neighbourhood of the aperture the siphonal area of the

body-chamber curves towards the antisiphonal, but its anterior portion,

i.e. a length equal to about one-fifth of the entire length of the

aperture, instead of following the curve of the rest of the siphonal

area, turns abruptly forward in a direction almost parallel to the

longitudinal axis of the shell ; and since the shell here is much more
compressed laterally than it is at the adjacent parts, the anterior

portion of the aperture has therefore a spout-like appearance.

The siphonal portion of the body-chamber adjoining the aperture

exhibits five coarse folds imbiicating forwards, that gradually become

1 "Geoloo^y S.E. of England," 1833, p. 160, fig. 1.

2 " Medals of Creation," 1844, vol. ii, p. 499, lign. 110, fig. 2.

3 Pal. Fran9. Terr. Cret., vol. i, pi. cxxxviii, figs. 6, 8, 9. Referred since by
Geinitz to a distinct species, B. subhaculoides.

* " Palajontographica, " vol. xxiv, 1876, pi. xxxix, fig. 15.

* "Die Faima der Baltischen Cenoinau-Geschiebe," Paliiont. Abhaudl., Dames
and Kayser, vol. ii, pt. 4, p. 42, pi. viii (xxiii), figs. 7, la.

'' " Popular Guide to the Geology of the Isle of Wight," 1887, plate facing p. 96.
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more pronoiinccd towards the anterior portion ; the anterior side

of each is steep and only 1-5 mm. in length, but the posterior side is

feebly inclined to the longitudinal axis and is about 4 mm. in length.

In passing round to the sides these folds curve gently backwards, and
gradually disappear at about the centre of the lateral area. With the

exception of the anterior one, these folds pass uninterruptedly over

the siphonal area. The anterior fold is, however, flattened at the

middle of the siphonal area, and passes laterally on to the everted

margin of the aperture. A yet more feeble ridge or fold arises on
either side of the median portion of the anterior spout-like projection,

and passes round, over the lateral area, parallel to the other folds, to

the margin of the aperture.

On the antisiphonal area immediately behind the aperture there

is a constriction about 4 mm. wide, having its greatest depth (1 mm.)
close under the margin of the aperture ; in passing round to the sides,

this is only about 2 mm. wide, and keeping close to the margin reaches

across about one-third of the lateral area.

The margin of the aperture is not quite perfect ; but where one

side is incomplete, the other side, fortunately, is well preserved, so

that by a comparison of the two sides, the original form of the entii'e

margin can be ascertained. On the antisiphonal and lateral areas

the margin is somewhat thickened and everted. In the central line

of the antisiphonal area, the margin projects slightly forwards and
outwards, forming a blunt antisiphonal apophysis about 1 mm. long.

Starting from this apophysis, the margin, as seen in a lateral aspect,

first curves backwards and towards the siphonal side, over about one-

third of the width of the lateral area ; then, after passing forwards
with but a slight inclination to the longitudinal axis of the shell,

it forms a broad curve having its convexity towards the siphonal

side, the deepest part of the curve being at about the middle of the

lateral area ; then, having curved towards the antisiphonal area to

a point distant from that area about one-third of the ventro-dorsal

diameter, the margin curves somewhat abruptly towards the siphonal

side to meet the most anterior projecting portion of the siphonal area.

The lateral lappet thus formed is separated from the corresponding

lappet on the opposite side by a narrow horseshoe-shaped sinus
4"5 mm. wide.

The principal difference between this specimen and those previously

figured consists in the prolongation of the siphonal margin of the
aperture into a spout-like projection.

An examination of Sowerby's figured specimen, now in tlie British

Museum Collection (No. 44,005), shows that the anterior extremity is

abraded, so that if any spout-like projection were originally present,

it has been broken off. Noetling's figiire is so similar to Sowerby's
that it is not at all improbable the lack of any such projection in

his specimen may be due to the same cause.

The projection indicates the position of the funnel. Its relative

smallness, and therefore the smallness also of the latter, indicate an
animal with crawling rather than free-swimming habits. In the case

of such an animal with a long (and in the adult, straight) shell, when
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crawling the latter would probably have an oblique direction, and

hence the aperture would naturally be oblique to the longitudinal

axis of the shell.

E.

B. C.

Baculites baculoides ? (Mantell).

Lower Chalk : Chardstock, Somerset.

A. Siplioual aspect. B. Antisiphonal aspect. C. Left lateral aspect.

D. liiglit lateral aspect. E. Aspect from above.
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THE FEMALE ORGANS OF NERITINA FLJJVIATILIS.

By G. GiLSON,

Professor of Zoology at the University of Louvain.

Read \Zth March, 1896.

Amongst the multifarious dispositions of the genital ducts met with

in Gastropoda, one of the most interesting is that in which the

copulatory organ is separated from the duct of the gonad. In Clio,

for instance, the penis is situated at some distance from the genital

opening, an epidermal groove forming the only connection between

the two. In Boris, the copulatory vesicle is connected internally

with the female part of the hermaphroditic system, but has a separate

opening on the surface of the body.^

So far as I am aware, however, no case of a separation between

the copulatory and reproductive organs has yet been described in

the female system of a dioecious type. I have thought it worth

while, therefore, to call attention to the fact that such a disposition

is realized in Neritina flimatilis, especially as Claparede's classical

monograph^ on the anatomy and development of the genus contains

an entirely erroneous description of the organs in question.

According to Claparede's description, the female system is very

simple, and presents no special interest. It consists (Fig. I, which

is a reproduction of one of Claparede's drawings) of an oviduct {h)

provided with an enormous glandular dilatation {a), followed by
a muscular "uterus" (/) with two appendicular vesicles or

receptacula {c). The system was thus supposed to have only one

aperture of communication with the exterior, serving both for

copulation and oviposition. Claparede believed the eggs to pass

down through the oviduct into the glandular dilatation, and that

from this they passed through a narrow portion of the general

duct into the "uterus," to be deposited after being surrounded with

albumen and shell.

The structure of the female ducts is, in fact, as follows :—The
gonad (Fig. II, ov.) gives origin to a narrow tortuous oviduct {d).

This soon divides into two branches, which open separately on to

the exterior. These two branches are very different in structure

and function. One of them we must regard as the main part,

the normal base of the oviduct; and it terminates in what we
may call the incubatory chamler {d.i.). The other {d.c.) is an

accessory duct, and ends in what may be termed the copulatonj

\chamber or bursa (h.c). The incubatory chamber is continuous with

an enormous dilatation of the oviduct, the thick wall of which

t
contains very remarkable glandular cells, which secrete an albuminous

product. This portion (d-ff.) may be termed the glandular segment

1 See P. Pelseneer, " Introduction a Tehule des Molhisques." Bruxelles, 189-t.

1
^ Claparede, " Anatomie und Eutwickehiugsgescliiclite der Neritina Jiuviatilis'''' :

IMiiller's Archiv. 1857.
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or "uterus." At its lower end it bears a flattened vesicle (ff ><.),

glandular also, wliicli may very likely secrete the hard egg-shell.

The very short portion beyond this vesicle (incubatory chamber, d.i.)

is not glandular, and opens freely into the pallial cavity.
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is flask-shaped and divided into two parts by an annular constriction,

is the spermatheca. The fundus of the spermatheca is rehated to

a narrow canal (d.e.), which is really the upper part of the copulatory

branch of the oviduct. This canal increases in calibre as it approaches

the main oviduct, and opens into the glandular portion of that structure.

It may accordingly receive the name of comtectuuj duct. An irregular

cavity {d.f.) is formed at the meeting-point of this connecting duct

with the main oviduct, which I pi'opose to term the fertilization

or impregnation chaviher.

Tlie terminology which I have employed is justified by a knowledge
of tlie process of fertilization, which takes place as follows :—The
spermatic fluid is deposited by the male in the bottom of the " vagina "

(h.c), and enters the copulatory vesicle i^v.c). This latter is then
found to contain numberless spermatozoa, no particular arrangement
being noticeable in their disposition. A short time after copulation,

the vesicle contracts, and the spermatozoa are pressed out and sent

down towards the vagina. They do not stay long in this, however,
but travel up into the flask-like spermatheca {sp.). AVithin that they
assume a radiate disposition, becoming arranged with extraordinary

regularity in a layer coating the inner wall of the vesicle, all heads
being turned towards the axis, the tails being directed outwards.
Towards the time of impregnation the spermatheca contracts also,

and the spermatozoa are sent out, not down to tlie vagina again, but
up into the cormecting duct {d.c ), in which they are to be found in

disorder. They thus reach the impregnation chamber (d.f.), which
the eggs, coming down through the oviduct, enter sooner or later.

Impregnation takes place, and the eggs are passed down into the

glandular portion of the incubatory branch {d.g.). They receive

there, first an albuminous coating, then the substance which makes
up the shell, and are finally extruded.

It follows from this that the part Claparede designated the " uterus "

("Gebarmutter," Fig. I,/) cannot be so termed, since it never receives

any egg. If the word "uterus " is to be used at all, it must be applied

to the glandular part of the oviduct (Fig. II, d.g.). The organ which
the Swiss naturalist considered as an accessory gland appended to the

oviduct (Fig. I, a) is, in fact, the lower section of the main genital

duct, the opening of which he had failed to discover. The really

accessory part of the system is that which he considered as the main
one, i.e. the copulatory chamber, with a special opening which
Claparede believed to be the only genital aperture. The connecting

duct he regarded as a narrow portion of the only genital duct he
believed to exist, whilst it is, in fact, only a communication between
the main (incubatory) and the accessory (copulatory) branches of the
forked oviducal system. These facts must needs be taken into account
by those who would undertake a comparative study of the genital

organs in Gastropoda ; and further details, together with a histological

description, will be forthcoming in a monograph of Neritina fluviatilis

which my assistant. Dr. Lenssen, has in course of preparation.
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REPORT ON A COLLECTION OF POLYPLACOPHORA FROM PORT
PHILLIP, VICTORIA.

By E. R. Sykes, B.A., F.Z.S., etc.

Read IWi March, 1896.

PLATE VI.

The very interestins; collection to wliicli the following pages refer

was formed by Mr. J. Bracebridge Wilson,^ M.A., P.L.S., and placed

in my hands by the Port Phillip Exploration Committee of the lloyal

Society of Victoria.

One fact brought out strikingly by a study of this collection is

how little we yet know of the fauna of the Australian seas, so far

as relates to the present group. Of twenty-two species, no less than

seven were, when collected, new or undescribed. Five of these are

described in the present paper; one has recently (December, 1895)

been described by Mr. Pilsbry; and the other will, 1 understand,

shortly appear under the name of Ischnochiton Tateanus, Bednall.

To Mr. Filsbry, who has in so special a manner made the group his

own, I desire to tender my most grateful thanks for the invaluable

assistance he has rendered me in the elucidation of difficult points.

The first question which arises is the determination of the correct

name for the Order in which these molluscs are placed. In my opinion

this should be Polyplacophora, Gray. The references which it is

necessary to mention are as follows :

—

1816. Polyplaxiphores, Blainville : Bull. Soc. Pliilom. Paris, p. 122.

1821. Polyplacophora, Gray: London Medical liepository, vol. xv,

p. 2^4.

1824. Pohjplaxiphora, Blainville : Diet. Sci. !Nat., Article " Mol-

lusques," vol. xxxii, p. 380.

1825. Pohjplaxi2)hora,V>\i\.m\\\\c;: Manuel de Malacologie, p. 601.

1829. Polyplahipltora, Guilding: Zool. Journ., vol. v, No. 17, p. 25.

1879. Pohjplaciphora, Dall : Scient. Results of Expl. of Alaska,

p. 83.

1886. Poli/placoplwra, B-addon : Zoology of H.M.S. "Challenger,"

part xliii.

1892-4. Polyplacophora, Pilsbry : Man. Conch., ser. i, vols, xiv-xv.

Blainville's original publication contained no definition of the

group, and he only used the French word. Gray defined the group,

and he also used the Latin termination ; but, curiously enough, he

named as a synonym Polyplaxiphora, Blainville. I have been unable

» It is with great regret that I record Mr. Wilson's death, which occurred on

October 22nd, 1895, at the age of 67.
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to trace any use of the Latin termination, or any description by
Blainville, prior to 1824. Since, in my judgment, Gray's name can
stand as the author, the emendations of various authors appear to

be unnecessary. Hermannsen has suggested that the derivation

is from 7ro\v9, TrXof, and (pe'pw : it appears, however, that (pofjew is

better than the hist word as tlie origin, since it not only makes the

: Latinization more accnrate, but also supplies a better meaning.
' The difficulties which beset those who endeavour to emend original

I

names are illustrated in the Manual of Conchology, by Mr. Pilsbry,

who, while writing Polyplacophora, 131aiuville, for tlie Order, still

I

uses Plaxiphora, Gray, for a genus.
' The measurements throughout this paper are taken from specimens
which have somewhat contracted and curled in spirit, and an attempt
has been made to allow for this. They must therefore be taken as

only approximate, as, indeed, must all measurements of length in

Ithis group, when not arrived at from living specimens.

The name " Port Phillip " may convey to some persons the idea of

i a small area ; and it may be therefore useful to note that this district

' contains 800 square miles, and is intermediate in size between
Oxfordshire and Herefordshire.

Name of Species.
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1. Lepidopledeus inquinatus (E,eeve). PI. VI, Fig. 4.

Chiton mquinatus, Reeve: Concli. Icon., pi. xxiii, fig. 154, May, 1847.

Ischnochiton inquinatus, Ileeve : Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 90, pi. xviii, figs. 49, 50.

The discovery that this little-known species of Reeve is a

Lupidojyleurus, extends considerably tlie range of the group. The
genus is generally regarded as belonging to the North Atlantic and

Korth Pacific oceans, and its discovery in the Southern Ocean is of

much interest, the nearest known species formerly having come from

deep water off the Philippine Islands. I had proposed to describe

this shell as a new species ; and so also, I find, had Mr. Pilsbry,

from specimens he had received from New Zealand. On comparing

Reeve's Chiton inquinatus with another species, I was struck by the

remarkable resemblance between the two forms ; and, having had the

advantage of separating the valves of one of Reeve's specimens, I am
enabled to be positive as to the identification. Reeve's type came

from Tasmania, and the species is therefore common to New Zealand,

Tasmania, and Victoria. The sculpture of the valves is not well

shown in the original figures ; the general outline and colouring

are fairly accurate ; some specimens, however, are much darker.

2. Callochitox platessa (Gould).

Chiton i)latessa, Gould : Proc. Bost. Soc. N. H , vol. ii, 1846, p. 143

;

U.S. Explor. Exped., p. 320, atlas, figs. 434, 434«.

Lepidopleura platessa, Gould: Otia (Rectifications), 1862, p. 242.

Callochiton platessa, Gould: Haddon, "Challenger'' Report, p. 15;

Pilsbry, Man. Conch., ser. I, vol. xiv, p. 50, pi. x, figs. 1-5
;

Proc. Acad. Nat. Sci. Philad. 1894, p. 71.

Chiton crocinus, Reeve: Conch. Icon., pi. xxii, fig. 146, 1847.

Callochiton crocinus, Reeve : Pilsbry, Man. Conch ,
ser. I, vol. xiv,

p. 50, pi. X, fig. 7 ; vol. XV, p. 67.

Zcptochiton versicolor, A. Adams : Proc. Zool. Soc. 1852, p. 92, pi. xvi,

fig. 5, May, 1854; Angas, Proc Zool. Soc. 1867, p. 223.

Lepidopleurus empleurus, Hutton : Trans. N.Z. Inst., vol. iv, p. 178; i

Man. N.Z. Moll., p. 113, 1880; Pilsbry, Man. Conch.,

ser. I, vol. XV, p. 67.

Three small specimens appear to be the young of this species.

Mr. Pilsbry, in his last volume dealing with this group, has raised

C. crocinus to the rank of a species, after having in the earlier volume

placed it as a synonym. From an examination of the specimens in
|

the Rritish Museum, I cannot see sufficient specific distinction.

3. IscHNOCHiTox (SxENocmTON) juLoiDEs (Adams and Angas).

Stcnochiton juloides, Adams and Angas : Proc. Zool. Soc. 1864, '

p. 193; 1865, p. 58, pi. xi, fig. 15; Angas, Ic, 1865,

p. 188.

Ischnochiton (Stcnochiton) juloides, Adaius and Angas: Pilsbry, Man.

Couch., ser. 1, vol. xiv, p. 55, pi. xvi, figs. 6-8.
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One specimen only. It is in general of a greenisli hue, with the

dorsal ridge yellowish, marked with brown. The colouring as

described by authors is a rufous brown.

4. IscHNOCHiTON (Heteeozoxa) caeiosus (Carpenter MS.), Pilsbry.

Ischiochiton {Heterozona) cariosus, Carpenter : Pilsbry, Man. Conch.,

scr. I, vol. xiv, p. 65, pi. xxiv, figs. 20-3
; vol. xv, p. 82,

pi. xiv, fig. 8.

Mr. Pilsbry notes that the anterior and posterior valves have eleven

slits : in a specimen that I have separated there are only ten. This,

however, is frequently a variable characteristic.

5. IscHNocHiTON CBisPTJs (Eeove).

Chiton crisptin, E-eeve : Conch. Icon., pi. xix, fig. 120, May, 1847.

Ischnochiton crispus, Reeve : Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 89, pi. xxiv, figs. 98-9.

Ischnochiton Iladdoni, Pilsbry: Man. Conch., ser. I, vol. xiv, p. 88,

pi. xxii, figs. 67-73; Proc. Acad. Nat. Sci. Philad. 1894,

p. 71.

Chiton longic]/inha, P)lainville : Sowcrby, Conch. Illust., fig. 67; Pveove,

Conch. Icon., pi. xxiv, fig. 163 [no7i Blainville).

Ischnochiton longicymha, Elainville : Haddon, "Challenger" Ucport,

p. 17 {lion Plainville).

This species appears to vary greatly in colour and markings. Some
are nearly white, but the generally prevailing colours seem to be olive

or green in various shades ; some specimens have a white band along
the back. One specimen is so remarkable that I venture to describe

it as var. decorata. In this the ground colour is nearly white, and
the colour pattern is formed by regular rows of nearly black bands.

There are also specimens of this form in the collection of the British

Museum. None of the other specimens that I have seen show any
gradation to this form of colour-marking. At the request of

Mr. Pilsbry, I examined specimens of his /. Iladdoni and compared
them with the type of /. crispus, the result being published in The
Nautilus}

6. IscHNOcniTON Tateanus, Bednall.

From a specimen, very kindly named by Mr. Pilsbry, I have been
able to identify three specimens of this, as yet undescribed, species,

vningled with my /. crispus. I forbear to describe it, as I understand
that Mr. Pednall will do so shortly.

7. Ischnochiton conteactus (Reeve).

Chiton contractus, Pteevc : Conch. Icon., pi. xv, fig. 78, May, 1817.

Ischnochiton conlractm, Reeve: Pilsbry, Man. Conch., ser. 1, vol. xiv,

p. 93, pi. xxiii, figs. 81-2; Nautilus, vol. viii, p. 129.

1 The Nautilus, vol. viii, p. 129, March, lS9o.
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Chiton pallidiis, Eeeve : Conch. Icon., pi. xvi, fig. 92, March, 1847.

Ischnochiton pallidiis, Eeeve : Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 89, pi. xxiii, fig. 91.

There is a nice scries of this species. I have carefully compared

the original tablets in the British Museum, and am unable to separate

/. contractus and /. pallidus.

8. IscHNocniTON usTULATTJS (Eecvc).

Chiton ustulatus, Eeeve: Conch. Icon., pi. xvii, fig. 102, March, 1847.

Lepidopleurus ustulatus, Eeeve: Angas, Proc. Zool. Soc. 1867, p. 222.

Ischnochiton ustulatiis, Eeeve: Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 96, pi. xxiv, figs. 100," 1-4, 11, 12.

One specimen only. The valve slits are as follows: head-valve, 13;

median, 1 ; tail-valve, 16. Some of those in the tail-valve seem to

be caused by the splitting up of the slits, and probably the normal

number is less than in the specimen examined. Both in the head- and

tail-valve they are at very unequal distances apart. The interior of

the valves is of a bluish colour near the slits, but becomes of a reddish

hue towards the beaks.

9. IscHNOCHiTOjsr (Haploplax) pura, n.sp. PI. VI, Pigs. 3, Sa.

Shell elongate-oval, elevated, carinate. Surface smooth to the

naked eye, but granular under a lens. Colour of valves nearly white,

sometimes showing a faint trace of yellow. Girdle yellow-brown.

The intermediate valves have straight sutures. The lateral areas are

raised, and are separated from the median ones by a distinct diagonal.

The sculpture over the whole of the valves is minutely granular,

and in worn specimens has the effect of a series of pits. This

sculpture continues right over the central carina. Valve viii is

somewhat produced posteriorly, and has a projecting mucro a little

behind its centre. The interior of the valves is of a whitish colour.

There ai"e eleven slits in the posterior valve, and the teeth are short

:

these latter are much larger in the anterior valve, where they number
ten. The median valves have one slit each side, as iisual in tlie true

Ischnochiton group. The girdle-scales are yellowish, very small, and

smooth. Length about 18 mm., breadth about 7 mm.
This interesting species, which appears to belong to the recently

described ' section Jlaploplax, does not possess any striking charac-

teristics. It is very difficult to say whether a surface such as this

shell has is really "punctate" or "granulate." This difficulty

Mr. Pilsbry seems to have felt, as in the Manual of Conchology he

has allowed the description of /. smaragdinus, Angas, to stand "most
minutely punctured" ; while he subsequently has made it the type of

his section Haploplax, which is cliaracterized as having the surface

" smooth, except for minute granulation." Perhaps the shell will be

» rilsl)ry, rruc. Acad. Nat. Sci. riiilad. 1894, p. 71.
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most easily recognized by its elongate form and generally wliite colour.

" The very fine girdle-scales ally it to Isch. ustulatus, Reeve ; but

they are smooth, while /. ustulatus has the scales striated " (Pilsbry

in MS.).

^ 10. IscHNOCHiTON WiLSONi, n.sp. PL VI, Tigs. 1, Iff.

I

Shell oval, moderately elevated, carinate. Surface smooth to the

', naked eye, bnt under a lens minutely granular. Colour a rosy pink

I

marked on all the valves with minute streaks and patches of white

and brown. The pattern is more noticeable on the median areas in
' the central valves than on the lateral areas. Girdle yellowish. The
sutures of the median valves are slightly concave, and the beaks

are moderately prominent. The lateral areas are but very slightly

raised, and the diagonal is inconspicuous, except for its being a line

where the colour-marking changes in pattern. Tail-valve slightly
' produced posteriorly, with the mucro just in front of the middle.

Interior of valves of a rosy hue. Tail-valve with ten slits ; head-

, valve with nine slits, irregularly disposed ; median with but one.

1 The girdle-scales are small, yellowish -white, and, under a lens,

conspicuously striated. Length about 16 mm., breadth about 8 mm.
( This species appears to belong to the smooth group of Australian

j
Isehnochitons. It is of a general rosy hue, and is not so much

,
elongated as the last species, from which it may be at once separated,

, as also from /. smaragdmtis and allied species, by its striated girdle-
' scales. I have much pleasure in associating with it the name of

J

Mr. Wilson, the discoverer.

j

11. ISCHNOCHITON, Sp.

The specimens arc so minute that, though I cannot place them
as the young of any known species, I forbear to describe them.

Further specimens are required to show their true position.

12. IscHNOCHiTON (Ischjtoeadsia) Australis (Sowerby).

Chiton Amtralis, Sowerby: Mag. Nat. Hist., n.s., vol. iv, June, 1840,

p. 290; Conch. Illust., fig. 46 ; Eeeve, Conch. Icon., pi. ii,

fig. 10.

Chiton {Ischiorachia) Australis, Sow. : Shuttlw., Bern. Mittheil. 1853,

p. 66.

Lophyrus Australis, Sow.: Angas, Proc. Zool. Soc. 1867, p. 221.

Lepidoradsia Australis, Sow.: Dall, Bull. U.S. Nat. Mus., i, p. 79

(dentition), p. 115 (branchiae), pi. ii, fig. 19 (dentition);

Haddon, "Challenger" Report, p. 19.

Ischnochiton {Ischnoradsia) Australis, Sow. : Pilsbry, Man. Conch.,

ser. I, vol. xiv, p. 144, pi. xviii, figs. 57-9 ; vol. xv, p. 87,

pi. xvii, figs. 68-9; Proc. Acad. Nat. Sci. Philad. 1894,

p. 72.

Chiton evanidm, Sow.: Mag. Nat. Hist., n.s., vol. iv, 1840, p. 291
;

Conch. Illust., fiig. 139.

Chiton metallicus, Eeeve : Conch. Icon. 1847, pi. xvii, fig. 104.

VOL. II.—JULY, 1806. 7
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Chiton {Lophyrus) higuhris, Gould : Proc. Bost. Soc. Nat. Hist.,

vol. vii, 1859, p. 163; Otia Conch., p. 116; Pilsbiy,

Man. Conch., ser. I, vol. xiv, p. 146.

Several specimens. I have followed Mr. Pilsbry ' in the above

synonymy, and am able to confirm it in regard to C. metallictcs, Reeve,

as I have examined the types,

13. Plaxiphoka petholata (Sowerby).

Chiton petholatus, Sow.: Mag. Nat. Hist., n.s., vol. iv, 1840, p. 289;
Conch. Illust., figs. 64, 65, and var. porphyrim, fig. 59

;

Reeve, Conch. Icon., pi. xiv, fig. 74.

Plaxiphora petholata, Sow. : Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 323, pi. Ixviii, figs. 62-7 ; Proc. Acad. Nat. Sci. Philad.

1894, p. 74.

Clmtopleura conspersa, Ad. and Ang. : Proc. Zool. Soc. 1864, p. 193.

Chiton (^Plaxiphora) terminalis, Cptr. : Smith, Voy. "Erebus" and
"Terror," Moll., p. 4, pi. i, fig. 13.

? Tonicia zigzay, Hutton : Trans. N.Z. Inst., vol. iv, p. 181.

? Chiton coelatus, Reeve: Conch. Icon., pi. xvii, fig. 101.

Euplaciphora modesta, Cptr. : Haddon, Rep. "Challenger," pp. 33, 34.

The species of Plaxiphora, as Mr. Pilsbry states in the "Manual,"
are in great need of revision, and it is now very difiicult to identify

specimens with certainty. It is qiiite possible that two of Rlainville's

species, Chiton costatus and Chiton raripilosus, may be identical

with P. petholata ; but this will probably never be clearly settled,

Chcetopleura conspersa, Ad. and Ang., is, in my opinion, only a more
strongly sculptured form of P. petholata, thus showing a link towards

P. tenninalis, which latter was described from New Zealand. In
placing P. terminalis in the synonymy, I am guided by an examina-
tion of the type specimens, which appear to ditfer only in being more
strongly sculptured, and in the valves being a little narrower and
longer in proportion. Mr. E. A. Smith permits me to state that he
agrees in this opinion. It should be noted that in C. conspersa the

valves are even more strongly sculptured than in P. terminalis.

There is no doubt as to the correctness of placing PJ. modesta as

a synonym. AVhat the Tonicia zigzag of Hutton is, only an examina-
tion of the type specimen can settle satisfactorily : he placed it as

a synonym of Chiton coelatus, Reeve. There do not appear to be

any specimens in the Cuming Collection much resembling Reeve's

figure ; and the, presumably type, tablet bearing this name, appears

to me only to contain a form of P. petholata. The Btrcptochiton

ciipreus, Cptr. MS., appears to be a distinct species. There is a quaint

slip in the " Manual," ^ where the dimensions of T. zigzag are given as

"Length 88 inch.; breadth 31 inch." This would indeed be a fine

species !

^ l\[an. Conch., ser. I, vol. xiv, p. 144 ; xv, p. S7.

2 Vol. xiv, p. 329.
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14. AcANTHOCHiTEs Bednalli, Pilsbiy.

AcantJiocliites Bednalli, Pilsbry : Proc. Acad. Nat. Sci. Pliilad. 1894,

p. 81, pi. ii, figs. 7-11.

Two examples of this species, recently described, from St. Vincent

Gulf. I have to thank Mr. Pilsbry for the identification.

15. ACANTHOCHITES PiLSBEYI, n.Sp. PI. YI, PigS. 6, 6fl5.

Shell elongate ; the valves of general greyish hue
;

girdle

olivaceous. Intermediate valves (the exposed poi'tions) convex behind,

sculptured on the latere-pleural areas with coarse, round, scattered

pustules. In valves ii to viii there is a narrow band-like jugal area,

which appears smooth to the naked eye, but under a lens is seen

to be obscurely striate both longitudinally and transversely.

Posterior valve small, having the mucro obtuse and posterior ; the

posterior slope is nearly vertical. Girdle rather narrow, with eighteen

tufts. The interior of the valves is of a white colour. Posterior

valve with two slits, median with one, anterior not observed. Length
about 10 mm., breadth 3-5 mm.

Only a single specimen, which I have much pleasure in dedicating

to Mr. Pilsbry, who has done so much to advance our knowledge of

the Australian species of AcmithocJutes. It falls in his "Key"' to the

Australian species between A. Coxi, Pils., and A. granostriatus, Pils.

" A typical Acanthochites, but different from any known to me from

Australia in the narrow band-like jugal tracts, smoothish and
transversely striate, the latere-pleural areas being sculptured as

in A. Coxi, Pils., which species the tail-valve also resembles. The
specimen is probably young" (Pilsbry in MS.). To this extremely

lucid description I have nothing to add.

16. Acanthochites (Notoplax) speciosus (H. Adams).

Cnjptoplax {Notoplax) speciosus, H. Adams: Proc. Zool. Soc. 1861,

p. 385.

Acanthochites {JSfotoplax) speciosus, H. Ad. : Pilsbry, Man. Conch.,

ser. I, vol. XV, p. 32, pi. i, figs. 23-6 ; Proc. Nat. Sci.

Philad. 1894, p. 83, pi. iv, figs." 3 1-3.

This species, originally known from Tasmania and Flinders Island,

has I'ecently been noted from New South Wales. We are now able to

extend its range to Victoria.

17. Acanthochites (Notoplax) Matthewsi, Bcdnall and Pilsbry.

Acanthochites {Notoplax) Matthewsi, Bednall and Pilsbry: Nautilus,

vii, p. 120; Proc. Acad. Nat. Sci. Philad. 1894, p. 83,

pi. iv, figs. 27-30.

One damaged specimen : the remarkable sculpture (longitudinal

riblets) on the pleural tracts will serve to distinguish this species. It

was described from South Australia.

1 Troc. Acad. Nat. Sci. Thil. 1894, p. 77.
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18. AcANTHocHiTEs (NoTOPLAx) GLTPTus, n.sp. PI. VI, Figs. 5, 5a.

Shell rather elongate. Exposed portions of valves rather large in

proportion. Valves elevated and sharply keeled ; dorsal area nearly-

white ; other areas of a salmon-pink colour, mottled with greyish, in

varying pattern, but darkest near to the dorsal area. Girdle olive-

brown ; the tufts of a lighter colour. Intermediate valves convex

behind and slightly concave in front. Dorsal area wedge-shaped,

moderately largo, smooth to the naked eye, but showing indistinct

traces of sculpture under a lens. Lateral areas small, smooth, very

slightly elevated, and separated from the pleural areas by an indis-

tinct diagonal. Pleural areas smooth, except for four incised lines

on each side, which, if produced over the lateral areas, would meet

at about the beaks of the valves. Anterior valve smooth, except

for five very flattened ribs, corresponding to the slits in the valve.

Posterior valve sculptured before the mucro, which is at about the

posterior third, as the intermediate valves ; behind the mucro it is

smooth, save for traces of radiating ribs. Girdle with short, obscure

spicules, and having 16 (?) tufts. Interior of valves whitish, with

traces of green staining. Valve- slits : anterior 5, median 1-1,

posterior 6. Two of the slits in the posterior valve may be caused

by the splitting of a median one. Length about 22 mm., breadth

about 7 mm.
This shell is remarkable for the entire absence of well-marked

sculpture, except the striking incised lines. There appears to be no

other known species approaching it.

19. AcANTHOcniTES (NoTOPLAx) "WiLSONi, n.sp. PI. VI, Pigs. 2, 2a.

Shell moderately elongated, the visible portions of the valves occu-

pying about one-third the total width. Valves elevated, moderately

keeled ; the ridge being marked with bands of reddish and salmon-

pink ; the lateral areas of a dark red ; the pleural areas being marked
with a red and white. Girdle olivaceous, densely clothed with spicules,

but showing no visible tufts. Intermediate valves convex behind and

concave in front, with well-marked beaks. Dorsal area of an elon-

gate wedge-shape, well separated from the side areas, smooth to the

naked eye, but marked under a lens with longitudinal and transverse

striae. Latero-pleural areas having no trace of a diagonal rib, sculp-

tured all over with well-marked flattened tubercles. The anterior

valve shows the latter sculpture all over. The posterior valve has

an elevated and rather pointed mucro at about the posterior third.

Interior of valves whitish, becoming stained with red under the

jugal area. Valve-slits: anterior 5, median 1-1, posterior 6. Length

about 25 mm., breadth about 10 mm.
The following valuable note, by Mr. Pilsbry, will give a better idea

of it than any words of my own. " It differs from A. MaWietosi

in having the entire latero-pleural tracts granose-lirate, while only

the lateral areas are grauose in the otlier ; the tegmentum, especially,

of the head-valve is smaller; the tail-valve approaches that of the

typical Notoi)lax in form, and the girdle is densely clothed, though
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tufts seem quite absent. The tail-valve is considerably like JV.

speciosus, but the tegmentum is not pear-shaped ; there are no

spiculose girdle-bridges at the sutures, etc."

20. Crtptoplax stria ttjs (Lamarck).

Chitonellus striatus (Lamarck): Anim. saus Vert., ed. i, tom, vi,

p. 317, 1819.

Chitonellus Giinnii, Reeve: Conch. Icon., pi. i, fig. 5, 1847.

Chitonellus rostratus, Reeve: I.e., fig. 6, 1847.

Cryptoplax striatus, Lamarck : Hutton, Chall. Rep., p. 39, pi. i, fig. 9,

and pi. iii, fig. 9 ; Pilsbry, Man. Conch., ser. I, vol. xv,

p. 53, pi. ix, figs. 11-15; pi. xi, figs. 37-9; Proc. Acad.

Is\at. Sci. Philad. 1894, p. 85.

21. Chiton Bednalli, Pilsbry.

Chiton Bcdnalli, Pilsbry: JSTautilus, vol. ix, p. 90, Dec. 1895.

It is interesting to note that this species, so recently described from

Torke's Peninsula, is also to be found in Port Phillip.

22, Chiton limans, nom. nov.

Chiton murieatus, A. Adams: Proc. Zool. Soc. 1852 [May, 1854],

p. 91, pi. siii, fig. 6; Pilsbry, Man. Conch., ser. I,

vol. xiv, p. 175, pi. xxxvii, figs. 12, 13; non Tilesius

:

Mem. Acad. Sci. St. Petersb., ser. V, vol. ix, 1824, p. 483.

Lophyrus murieatus, Angas : Proc. Zool. Soc. 1865, p. 186; l.c.^

1867, p. 222.

Mr. Pilsbiy has noted the description of a Chiton murieatus by
Tilesius : what this species is exactly, I am not sure ; it appears,

however, to be a large Siberian form. The name of G. limans was
used in MS. by Carpenter ; I beg to call attention to the fact that

I am not naming the shell as C. limans (Cai'penter MS.), this last

being a complicated and cumbersome process of nomenclature.

EXPLANATION OF PLATE VI.

Fig. I. Ischnochiton Wilsoni, n.sp.

\a. • separate valves.

2. Acanthochites (Notoplax) Wilsoni, n.sp.

la. separate valves.

3. Haploplax pura, n.sp.

3«. separate valves. The dotted lines show the position

of the valve-slits, which are not visihle from above.

4. Lepidopleurus inquiuatus (Eve.), separate valves.

5. Acanthochites (Notoplax) glyptus, n.sp.

oa. separate valves.

G. Acanthochites Pilsbrji, n.sp.

6a. separate valves.
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ON A COLLECTION OF LAND-SHELLS FEOM SOUTH CELEBES.

By Edgar A. Smith, F.Z.S., etc.

Bead \Qth April, 1896.

PLATE VII.

The specimens about to be enumerated and described were collected

by Mr. A. Everett at the southern extremity of the island of Celebes,

at an elevation of 2,000 feet, also at a still greater height, 4,000 to

5,000 feet, upon Bonthain Peak. Several of the species are of con-

siderable interest, notably the Bulimoid form, which appears to

approximate more closely to the genus Calycia of New Guinea than

to any other group. Xesta dimidiata, Memipleda Bonthainensis,

Cldoritis Howesii, and Cyclotus pyrostorna, are all very handsome
forms ; and the discovery of four additional species of Clausilia is

of importance, as only a single species has been pre^dously recorded.

The Bev. A. H. Cooke, ^ in discussing the fauna of Celebes, has

referred to the paucity of the species of that genus, and of AvipM-
dromus, and to the relative proportion of Naninida3 to Helicida^, as

marking "the beginning of a distinct decrease in the Indo-Malay

element." Many of these and similar deductions are often made
upon insufficient knowledge of the respective faunas. In the present

case, for example, the incompleteness of the list of the species of

terrestrial molluscs which actually occur in the island is demonstrated

by the fact that, in one very limited area, Mr. Everett has discovered

no less than fourteen new forms, numerically equal to one-fourth

of the previously known fauna. The greater part of the island has

yet to be explored, and doubtless very many additional species will

eventually be discovered. As our knowledge of this fauna is at

present so incomplete, it is of very little use to compare it with

that of other adjacent islands.

It is, however, interesting to note that the Philippine Ohha marginata

(var. sororcula), hitherto recorded only from liorth Celebes, also occurs

in the south. Mention should also be made of the occurrence of six

species of AmpJiidromus (eight if, like Prof. E. von Martens, we
consider A. interruptus and A. SuUanus distinct from A. perversus)^

a number exceeding those known from Sumatra.

The following are the principal papers which treat upon the land-

shells of Celebes :

—

1. E. von Martens, Malak. Blatt. 1872, vol. xx, pp. 155-177.

2. Id., Preuss. Exped. Ost-Asien, Zool. vol. ii, p. 99, etc.

3. Id., in Max Weber's Zool. Ergeb., vol. ii, p. 209, etc.

4. Id., Sitzungsb. GeselL nat. Yx. Berlin, 1886, pp. 112-114.

5. Tapparone - Canefri, Ann. Mus. Geneva, 1884, vol. xx, pp.
169-175.

* " Cambridge Natural History," vol. iii, p. 310.
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A. Species Collected by Mr. Everett.

1. Helicarion Wallacei. PL YII, Figs. 7-9.

Testa tenuissima, pallide virescens, vitrea, polita, globosa, supra
depressa, infra minutissime perforata ; spira ad apicem vix elata

;

anfractus 3, supra convexiusculi, infra suturam concave marginuti,

at lineis incrementi liic illic subplicatis striati, ultimus intlatus

;

apertura inverse late auriformis
;
peristoma marginibus conniventibus,

callo tenuissimo junctis, columcllari ad inscrtiouem anguste reflexo.

Diam. maj. 9, min. 7-5, alt. 6 mm.
;

^aJ.—South Celebes, at 2,000 feet.

An excessively thin, fragile species, with an obtuse spire and large

apical whorls.

2. Helicarion Celebensis, Pfeiffer.

iZ«^.—South Celebes, at 2,000 feet (Everett).

A single specimen only, younger and smaller than the type,

agreeing precisely in form, but without the pale Hue at the suture

and not whitish at the base. Notwithstanding these differences, due
possibly to disparity in age, I have no doubt respecting the iden-

tification of the specimen in question.

3. Macrochlamys indifferens. pi. VII, Eigs. 10-12.

Testa orbicularis, angustissime perforata, fusco-cornea, polita, striis

incrementi levibus sculpti ; spira depresse conica ; anfractus 5,

lente accrescentes, leviter convexiusculi, anguste marginati ; apei'tura

oblique lunata
;
peristoma tenue, margine columellari ad insertionem

pallido, incrassato, sed vix reflexo. Diam. maj. 8, min. 7, alt. 4 mm.
^rt^.—South Celebes, at 2,000 feet.

This species presents no special distinguishing features. The
generic position of this and other similar forms is difficult to

deteiTuine on the shell characters only.

4. Microcystina consimilis. pi. VII, Eigs. 13-15.

Testa depresse globosa, perforata, tenuis, pellucida, cornea, nitida,

lineis incrementi prope suturam subplicatis striata; anfractus 4-5,

celeriter crescentes, convexiusculi, iSiiperne concave marginati, ultimus

circa umbilicum interdum pallidus ; apertura oblique limata
;

peri-

stoma tenue, margine columcllari albo, incrassato, supra umbilicum
sinuatira reflexo. Diam. maj. 11, min. 9, alt. 8 mm.

Ilah.— i^outh Celebes, at 2,000 feet.

Very like Helicarion Celehensis, Pfr., but differing in the character

of the columellar lip, etc. The margination of the whorls beneath
the suture is palish in some specimens.

5. MiCROCl'STINA CONSOKS. PI. VII, Eigs. 16-18.

Testa depresse globosa, tenuis, pellucida, fusco-cornea, losvigata,

lineis incrementi substriata, anguste umbilicata; anfractus 4i, sableute
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accrescentes, convexiusculi, anguste marginati ; apertura oblique

lunata
;
peristoma tenue, margine colnmellari ad insertionem sinuatiin

retloxo. Diam. maj. 7, min. 6, alt. 5 mm.
iZ«^».—South Celebes, at 2,000 feet.

Smaller than M. consimilis, of a somewhat browner tint, with a

slightly more elevated spire, and smaller body-whorl.

6. Xesta teochus (Miiller).

i7-,,i._South Celebes, at 2,000 feet.

The specimens from this locality belong to the form named by
Reeve Jlelix stdjjJuirea. The shell he figured is peculiar in having

no brown zone upon the base of the body-whorl, a feature occurring

in all the specimens in the present collection. On the other hand,

in the latter, the sutural band is only faintly continued upon the last

whorl, and in some it is entirely wanting. The largest specimen has

a diameter of 3 1 mm.

7. Xesta dimidiata. PI. YII, Fig. 19.

Testa orbicularis, perforata, solida, supra virens, hand nitens, infra

lacteo-alba, zona obscura nigrescente cincta, circa umbilicum nigro-

fusco tincta, hie illie irregulariter nigro-punctata ; anfractus 5-6,

convexiusculi, sutura alba nigro-marginata sejuncti, apicales Iseves,

nigrescentes, ultimus et penult, striis spiralibus confertis micro-

scopicis sculpti, lineis incrementi obliquis tcnuibus striati, ultimus

ad peripheriam rotundatus, infra concentrice plus minus minute

striatus, baud descendens ; apertura obliqua, late lunata, alba, zona

lata nigro-fusca infra medium baud ad marginem attingente picta

;

peristoma tenue, simplex, margine columellari prope insertionem,

leviter incrassato, reflexo, et subcontorto. Diam. maj. 33, min. 27,

alt. 20 mm. ; apertura 11 mm. alta, 16 lata.

mb.—^oxith Celebes, 2,000-5,000 feet.

Four specimens of this beautiful species were collected by Mr.

Everett. Three are coloured as described above ; but the fourth

has all the upper part of the spire black, excepting a white line at the

suture, the body-whorl, however, becoming normally greenish.

8. Xesta Wallacei (Pfeiffer).

^^J.—South Celebes, at 2,000 feet.

Three varieties of this species were collected by Mr. Everett in

South Celebes, at an elevation of 2,000 feet, namely—(1) the typical

form as figured in the Conchylien-Cabinet {Helix), pi. clxiv,

figs. 13-15; (2) like the type, but darker above, livid purplish

towards the apex, and chestnut brown near the aperture, pale

beneath, with a brown stain around the umbilicus ; last whorl dotted

with black (dots very few on the under- surface) and encircled with

a dark-brown zone, sometimes bisected by a pale line
; (3) like

Pfeiti^er's var. ft,
but having a white instead of a brown peripheral

band. Var. hicingulaia, Yon Martens, was not collected by Mr.

Everett.
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9. Hemiplecta Bonthainensis. pi. YII, Fig. 20.

Testa depresse conoidea, ad peripheriam obtuse carinata, perforata,

tenuis, saturate vel dilute purpureo-fusca, circa umbilicum virescens,

ad angulum medianum plerumque flavescens ; spira breviter conica,

ad apicem mediocriter acuta, baud nitida ; anfractus 5-6, leviter

convexiusculi, lineis iucremcnti obliquis arcuatis aliisque spiralibus

numerosis granulatim decussati, ultimus infra angulum convexior,

nitens, lineis concentricis versus umbilicum sensim evanidis ; apertui-a

obliqua, late lunata, intus concolor; peristoma tenue, simplex, iu

exemplis adultis ad marginem levissime incrassatum et luteum,

marginibus distantibus, columellari ad insertionem breviter expanse
et reflexo. Var. Testa omnino dilute flavo-virescens. Diam. maj. 34,

min. 28, alt. 22 mm.
Hab.—Bontbain Peak, South Celebes, at 4,000 feet.

Considerable variation in form and colour is observable in the series

of specimens examined, but the sculpture is similar in all. Some
examples are of a very dark purplish-brown or black colour

! throughout, with the exception of the umbilical region. Others

are of a lighter tint. Some are greenish, with a broad purple-

brown zone beneath the periphery, whilst others are uniformly light

j

yellowish- green. The spire is more elevated and the body-whorl

!
more inflated in some specimens than in others.

10. Rhtsota eugata (Martens).

Nanina rugata, Martens, Preuss. Expcd. Ost-Asien, Zool. vol. ii,

j

p. 229, pi. X, fig. 5.

' JTffi.—South Celebes, at 2,000 feet.

This species has already been quoted from the southern part of the

j

island by Wallace and by Martens. Young shells are very sharply

I

keeled and angulate, and the two apical whorls are peculiarly

j

malleated, a feature also observable in more adult specimens.

11. Obba marginata (Miiller).

j

Yar. sororcida, Martens, Preuss. Exped. Ost-Asien, Zool. ii, p. 294,
pi. xvii, fig. 4.

I ^«J.—South Celebes, at 2,000 feet.

I It is interesting to find this species occurring in the south of the

J

island as well as the north. Similar small examples also occur at

the Philippine Islands.

12. Chloritis PLENA (Godwiu-Austen).

Helix {CJdoritis) plena, Godwin-Austen, Proc. Zool. Soc. 1891, p. 44,

pi. ii, fig. 8.

mi).—^ouih Celebes, 2,000 feet (Everett) ; Labuan (G.-A.).

Yar. Celehensis, n.

Only a single specimen was obtained by Mr. Everett. It is rather

smaller than the type from Labuan (maj. diam. 16 mm.), consisting

of half a whorl less, the peristome is faintly tinted with livid lilac,
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and the columellar margin is not quite so broadly reflexed and is rather

more oblique. The supra-peripheral band or line is narrower, and

bisects an indistinct pale zone. The "finely granulate" sculpture

mentioned by Godwin-Austen occurs only upon the spire, the body-

whorl in both being clothed with a dull, non-pilose periostracum.

13. Chloeitis Howesii. PL VII, Figs. 21, 22.

Testa depressa, orbicularis, subanguste umbilicata, tcnuiuscula,

saturate castaneo-fnsca, zona flavescente paulo supra peripheriam

xitrimque linea nigro-rufa marginata, ornata, et circa umbilicum

pallida vel flavescens, epidcrmide minute pilosa undique induta;

spira plana ; anfractus quatuor, convcxi, celeriter crescentes, ultimus

antice oblique descendcns ; sutura profunda, linea nigro-fusca

superiore notata ; apertura subhoi'izontalis, lilacea, zonis externis

translucentibus, late lunata
;
peristoma lilaceum, undique expansum,

marginibus leviter conniventibus, columellari latins reflexo. Var.

Testa pallidior, in exemplo unico linea inferiore deficicnte. Diam.

maj. 33, min. 24, alt. 16 mm.; apertura intus 11 mm. alta, 15 lata.

iZai.—South Celebes, 2,000 feet; and Bonthain Peak, 4,000 feet.

None of the specimens from the latter locality (var. JSonihainensis)

have the dark rich brown colour of the type, whilst the "hairs" of

the epidermis are a trifle coarser, conspicuously fewer and further

apart. The spire also has the apex elevated slightly above the body-

whorl, whereas in the specimens fi'om the lower altitude it is depressed.

This handsome species has somewhat of the form of Chloritis tuba

(Albers), but is smaller, differently banded, etc. I have much pleasure

in naming this beautiful shell after our distinguished President, Prof.

G. 13. Howes.

14. Amphideomus perveesus (Linn.).

iZffS.—South Celebes, at 2,000 feet.

Both the typical form of this species (Conchyl.-Cab., cd. 2, Bulimus,

pi. ix, figs. 1, 2) and the variety intcrrupta (Delesscrt, Recueil de Coq.,

pi. xxvii, figs, la, Ih) were collected at the above locality. This

discovery of the typical form fills up a gap in the distribution, as

there has hitherto been some doubt respecting the exact locality.

{Vide Fulton, Ann. Mag. Nat. Hist. 1896, vol. xvii, p. 67.)

15. Calycia Everetti. PL VII, Fig. 23.

Testa ovato-conica, ad peripheriam angulata, anguste perforata,

albo-pellucida, epidcrmide virente nitente amicta ; spira conica, ad

apicem papillosa ; anfractus 5^^, celeriter accrescentes, apicales 2-3

convexi, ca^tcri planiusculi, infra suturam linea lactea angusta

marginati, oblique striati et lineis impressis spiralibus obsoletis

sculpti, ultimus amplus, in medio obtuse angulatus, malleatus vel

corrugatus, et oblique striatus ; apertura inverse auriformis, concolor,

longit. totius f fere sequans; peristoma album, baud incrassatum,

leviter expansum, margine columellari supra pcrforationem anguste

reflexo. Longit. 26, diam. 20 ram ; apertura 16 mm. longa, 11*5 lata.

Eah.—Bonthain Peak, South Celebes, at 4,000 feet.
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This species is very peculiar, and does not suggest a comparison

with any other known form. It hardly agrees with the genus

Calycia in the expanded character of the peristome, but it appears

to approach that group more closely than any other. I have much
pleasure in associating Mr. Everett's name with this interesting

discovery.

16. Clausilia Celebensis. PL VII, Fig. 24.

Testa elongata, suhclavata, saturate purpureo-fusca, apiccm versus

propeque suturam pallida; anfractus 10, convexiusculi, oblique

tenuiter striati, penultimus ultimo latior, ultimus autice paulo

ascendens ; apex mammillatus ; apertura inverse auriformis, longit.

totius \ paulo minor, intus livido-purpurca
;

peristoma albidum,

leviter incrassatum, et refiexum. Lamella superior tenuis, ad

marginem attingens, inferior longe intus, subcolumellaris gracilis,

obliqua, 1. inferiori approximata, ad marginem labri fere attingens

;

plica suturalis unica elongata, supra aperturam, suturse parallela;

lunella distincta, supra aperturam sita. Locgit. 24, diam. fere 6 mm.
Var. Testa tenuis pallido- cornea.

iZ«^.—Bonthain Peak, South Celebes, at 5,000 to 6,000 feet; also

South Celebes at 2,000 feet.

Most of the specimens are of a dark purplish-brown colour, paler

towards the apex and at the suture. In some of the older shells

the surface becomes more or less decomposed and assumes a greenish

chalky appearance, and frequently is somewhat worn away at the

suture, which consequently presents a slightly channelled aspect.

Only two specimens of the pale corneous variety were obtained.

Some examples are much more slender than others, as shown by the

following measurements: length 23"75, diameter 6 mm. ; length 23*25,

diameter 5 mm.

17. Clausilia simillima. pi, VII, Fig. 25.

Testa elongata, superne attenuata, saturate purpureo-fusca, oblique

rugose striata, ad sutui'am denticulata; anfractus 10-11, leviter con-

vexiusculi; apertura piriformis, intus sordide purpureo-fusca; peristoma

expansum, reflexum, ad marginem pallidum ; lamella superior tenuis,

marginem attingens, inferior intus scepe bifurcata, parte superiore

lamellte superiori adjuncta; lamella subcolumellaris nulla. Plicae

suturales duo, superior elongata, suturam parallehi, interior leviter

obliqua, multo brevier; plica palatalis unica obliqua, supra rimam
umbilicalcm sita. Longit. 20'5, diam. 4 mm.

i/r^5.—South Celebes, at 2,000 feet.

This species is very like C. Moluccensis, Martens, as regards form,

but is more coarsely striated, strongly dentate at the suture, and of

a much richer brown colour. The form and armature of the mouth
are very similar.

18. Clausilia subpolita. PI. VII, Fig. 26.

Testa parva, subpellucida, fusco-comea, nitida, lineis incrementi

tenuibus obliquis striata; anfractus 10, superiorcs 6-7 convexiusculi,
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caeteri minus convcxi; apertuva inverse auriformis, concolor; peristoma
teniie, pallidum leviter expansum ; lamella superior tenuis, marginem
attingens, inferior obliqua, subcolumellaris parva, tenuis, ad marginem
labri vix producta

;
plica suturalis unica, supra aperturam visibilis,

suturae vix parallela ; lunella nulla. Longit. 14, diam. 3mm.
J7a5.—South Celebes, at 2,000 feet.

The lines of growth are a little coarser behind the lip than upon
the rest of the surface. The apex has a drawn-out appearance, the
subapical whorls being somewhat long.

19. Clatjsilia usitata. PL VII, Fig. 27.

Testa C. subpolitoi similis, sed paulo major, saturate fusca, versus

apicem pallida; apertura major; lamella subcolumellaris marginem
attingens

;
plica suturalis unica, magis ad dextram ; lunella distincta,

in medio angulata, superne plica suturali conjuncta. Peristoma
angustum, leviter expansum, margiue externo (sinistro) pallide

rufescente, dextro albescente. Longit. 16, diam. 3-5 mm.
^«i.—South Celebes, at 2,000 feet.

The slightly larger size, different colour, the presence of a lunella,

and other characters, distinguish this from the preceding species.

20. Cyclottjs fasciatus, Martens.

C. fasciatus, Martens, Preuss. Exped. Ost-Asien, Zool. ii, p. 118,

pi. i, fig. 3; Mai. Blat. 1872, vol. xx, p. 158.

Hah.—South Celebes, at 2,000 feet (Everett) ; near Macassar
(Martens).

21. Cyclottjs politus, Sowerby, var.

iZrtS.—South Celebes, at 2,000 feet.

A comparison of the types shows that C. politus and C. Amhoinensis,

Pfr., are merely varieties of one and the same species ; and I have
a very strong belief that C. fulmivulatus, Martens, is also conspecific.

The elevation of the spire, the width of the umbilicus, and the thickness

of the peristome, are variable. The specimens from South Celebes

are of the same form as the var. Amhoinensis, that is, are less elevated

in the spire than the type shell of politus. They also generally have
the peristome somewhat less thickened ; but the columellar margin
exhibits the internal thickening for the support of the operculum,

which is present in all the forms.

22. Cyclottjs pyeostoma. PI. VII, Figs. 1-3.

Testa orbicularis, apcrte et perspective umbilicata, solida, epidermide

nigro-olivacea, plus minus detrita, induta, pallide rufescens, rufo

indistincte flamniTilata et maculata, infra pcripheriam zona lata nigro-

olivacea picta ; spira leviter elata ; anfractus 5, convexi, celeriter

accrcscentes, superiores tres loeves, lineis incrementi striati, ult. et

peniTlt. superne spiraliter lirati, striisque obliquis arcuatis fortiter

sculpti, ultimus ad peripheriam subcarinatus, antice descendens, infra

baud spiraliter striatTis; apertura obliqua, saturate sanguineo-rufa

;
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peristoma incrassatum, pallidam, vix expansum, marginibus callo rufo

junctis, inferiore valcle recedcnte. Diam. maj. 26, miu. 20, alt. 13 mm.
Operculum testaceum, supra leviter coucavum, infra in medio mucro-

natum, versus marginem corneum ; anfractus circiter 8, ad suturam
plus minus carinati, transversim striati, lentissime crescentes, ultimus

ad marginem excavatus.

Rab.—South Celebes, at 2,000 feet.

In general form this species recalls Cyclophorus Woodiamia of Lea.

It is well characterized by the brilliant red aperture of the shell, and
the somewhat strong spiral lira) upon the upper surface of the last

tAVO whorls.

23. Ctclotus Celebensis. PI. VII, Figs. 4-6.

Testa orbicularis, aperte et perspective umbilicata, olivaceo-fusca,

ad pcripheriam zona lutea cincta, interdum superne et infra plus

minus liavo maculata ; spira breviter elata ; anfractus 5, convexi,

lineis incrementi tenuibus striati, ultimus antice descenclens ; apertura

obliqua, intus fuscescens
;
peristoma duplex, margine externo expanso

et rellexo, pallido, iuterno lutescente, continuo. Diam. maj. 20,

min. 16, alt. 9 mm. Operculum multispirale, ad suturam insigniter

acute carinatum, supra fere planum, ex laminis alternatim cornels et

testaceis constitum, inferue omnino corneum, in medio mucronatum.
^rt^.—South Celebes, 2,000-4,000 feet.

Two specimens are uniformly brownish, with the exception of the

peripheral zone ; the third exhibits a sprinkling of golden specks

above and a dottin-r below.

B. List of the Known Species of Land-shells of Celebes.^

Helicarion (Otesia) flammulatus, Q. and G.

,, ,, A-iridis, Q,. and G.

,, Celebensis, Pfr.

Ida?, Pfr.

,, Wallacei, Smith.

Xesta fulvizona, Mouss. (^var.).

„ Wallacei, Pfr.

,, dimidiata, Smith.

,, vitellus, Shuttl.

,, Riedeli, Martens.

,, cincta, Lea.

,, trochus, Miill.

,, StuartioB, Sow. (?).

,, neraorensis, Miill. (?).

,, Sibylla, Tap. -Can.

Hemiplecta semisculpta, Martens.

,,
ribbei, Bttgr.

• Species from the small island of Saleyer (Selayar, or Salayar), south of Celebes,
are not iucludcd iu thi.s list.
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Hemiplecta Bonthainensis, Smith.

,,
Celebensis, Pfr.^

Ehysota riigata, Martens.

„ limbifera, Martens.

Macroclilaniys fulvocornea, Martens.

,,
indiiferens, Smith.

Microcystina censors, Smith.

,,
consimilis, Smith.

Trochomoi'pha planorbis, Lesson.

,,
Gorontalensis, Martens.

,,
ternatana (Guill.) (Bottger).

Ganesella lencophloea, Martens.

Eulota similaris, Ferus.-

,, suffodiens, Bottger.

,, (Plectotropis) Winteriana, Pfr. (Bottger).

Planispira flavidula, Martens.

,,
(Trachia) pilisparsa, Martens.

Chloritis zodiacus, Ferus.

,, tuba, Albers.

,, bulbulus, Mouss.

,, biomphala, Pfr.

,, Lansbergiana, Dohrn.^

,, Howesii, Smith.

,, phxna, Godwin-Austen.
Obba Listeri, Gray.

,, marginata, Miill. {var.).

,,
papilla, Miill.

,, heroica, Pfi*.

Papuina euchroes, Pfr.

Camajna (Pseudobba) Quoyi, Desh.

,, ,,
mammiUa, Ferus.

Cochlostyla (Corasia) leucophthalma, Pfr. ?

Amphidromus perversus, L. (and vars.).

,,
sinistralis, Reeve.

,,
Beccarii, Tap. -Can.

,,
filozonatus, Martens (var.)}

„ contrarius, Miill. (var.).^

Calycia Everetti, Smith.

Buliminus (Phachis) zonulatus, Pfi\

Opeas gracilis, Hutton.

Clausilia Moluccensis, Martens.

,, Celebensis, Smith.

,, usitata, Smith.

,, simillima, Smith.

1 Perhaps only a variety of IT. striata, Gray (Marteus).
2 Bericht Senckenbero-. nat. Gesell. 1891, p. 267.

» Naclirichtsbl. deutsch. Mai. Gesell. 1879, p. 69; Kobelt, Couch. -Cab., p. 598,

pi. clxxv, figs. 1-3.

* Fulton, Ann. Mag. Nat. Hist. 1896, vol. xvii, p. 78.
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Clausilia subpolita, Smith.

Pupa Sclebensis, Tap. -Can.

Veronicella graffi, Simroth.

Pterocychis tenuilabiatus, Metcalfe (^var.).

Cyclotus fasciatus, Martens.

,, fulminulatus, Martens (probably:=politus).

,,
politus, Sowerby {var. Amboinensis, Pfr.).

,, longipihis, Martens.

,,
guttatus, Pfr.

,, Celebensis, Smith.

,,
pyrostoma, Smith.

,, depictus, Tap. -Can.

Cyclophorus nigricans, Pfr.

Lagochihis ciliochictns, Martens (var.).

,, bellus, Martens.

Leptopoma Moussoni, Martens.

,,
vitrenm, Lesson (Bottger and Wallace).

,,
Manadense, Pfr.

Alycaius Jagori, Martens.

,, Celebensis, Martens.

Helicina parva, Sowerby.

,, oxytropis, Gray.

Prof. E. von Martens (Max "Weber's Zool. Ergeb., ii, p. 256) gives

the total number of species as 65 ^ ; but, deducting the seven species

from Saleyer island and three synonyms
(
Ohba sororcula, Amphidromus

interruptus, and A. SuUanus), the actual number of indigenous species

known to him amounted to 56. To this number fourteen new species,

and thirteen others already described from Celebes and other localities,

are now added, making a total of 83.

EXPLANATION OF PLATE VII.

Figs
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ON SOME FEESH-WATER SHELLS FROM THE ISLAND OF KOLGUEV.

By Edgak a. Smith, F.Z.S., etc.

Read Uth March, 1896.

" As Kolguev Island lies but fifty miles off the coast of Arctic Europe
it may fairly be regarded as European. A glance at the map will

show that it is the only island in that part of the Arctic Ocean known
as Barents Sea."

Mr. A. Trevor-Battye, from whose book, "Tee-bound on Kolguev,"

I have quoted the above paragraph, did not collect any terrestrial

or fresh-water molluscs during liis expedition in 1894, his attention

being more devoted to botany, birds, and mammals. Colonel H. W.
Eeilden, the well-known Arctic naturalist, was, however, during his

visit in 1895, successful in finding the following three species of

fresh-water shells, the first recorded from the island. Although no
land-shells have as yet been discovered, it is very probable that some
species of Zonitida^ and rupida3 may occur, such forms apparently

being capable of enduring an Arctic climate.

Colonel Eeilden also obtained a few marine forms. They are not,

however, of any special interest, belonging to well-known boreal

forms of Bmcinum, Littorma, Astarie, Cardium, and Mi/tilus.

The three fresh-water species are

—

1. LlMN^A PALTJSTKTS, Miillcr.

Var. terehra. Westerlund, Eauna Paliiarct. Begion, Theil 2, p. 46.

Hah.—Kriva Biver (Eeilden).

In these specimens the spire is often much produced, the whorls are

very convex, and the surface, when cleaned, has a silky appearance.

The lines of growth are fine and oblique, and interrupted by
somewhat distant, impressed spiral lines, producing a more or less

reticulated appearance. All the specimens have the apex eroded ; and

the largest, consisting of four remaining whorls, is 22 mm. in length.

2. LiMN^A OVATA, Drapamaud.
i

" Var. nova.—Pra?cipue notabilis, spira elongata,
I

crassa, contorta, sutura impressa, pone aperturam ob-

liqua, anfractu antepenultimo tumido-convexo, ultimo
i

ventroso, infra levissime attenuato, subrotundato."
i

(Wcstcrlund in litt.)
!

Hah.-—Valley of the Gobista Biver (Eeilden).
j

Mr. C. A. Westerlund, wlio kindly gave me hisi
Limn/va ovafa . . , . '

n i / • i j.-i> -i

var Kuhmcvensis. opimon upon these species, was unable to identity tliese

specimens with any known form of this species ; I

!

therefore suggest the name Kolguevensis for this variety. It is veryi

unlike the typical form, the greater length of the spire and the)

tumidity of the penultimate whorl being very remarkable.

3. Planorbis borealis (Loven), "Westerlund.

P. horoalis, Loven, Westerlund, Mai. Bliit. 1874, vol. xxii, p. 112,'

pi. ii, figs. 23-5 ; Fauna Paliiarct., Theil 2, p. 80.

Ilah.—Kriva Biver (Eeilden).
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NOTES ON THE MOLLUSCA FEOM A RAINWASH AT DARENTH,
KENT.

By A. S. Kennard.

Read Ufh March, 1896.

DcTRiNG the winter of 1894-5 extensive excavations were carried on

;
in the parish of Darenth, resulting in the exposure of the remains of

a large Roman huildiug, which had heen covered since its desertion

'by a rainwash varying in thickness from two to six feet. Out of this

rainwash I have obtained fifteen species of Mollusca, viz.

—

I

Amalia Sowerhyi, Fer.

\ Vitrea cellaria, Miill.

j

,, nitidula, Drap.
' Pyramidula rotundata, !Mull.

HeUcella ericetonim, Miill.

,, caperata, Mont.

I

Sygromia hispida, Linn.
'

Vallonia pulchella, Miill.

Helicigona arbuxtoncm, Linn.

Helix aspersa, Miill.

J ,, nemoralis, Linn.

Clausilia bidetdata, Strom.

J
Cochlicopa lubrica, Miill.

CcccilianeUa acicula, Miill.

Cyclostoma elegans, Miill.

With the exception of Helix anpersa and H. nemoralis, all the examples
u^ere obtained fi'om one spot at the base of the deposit, and were
aiixcd with fragments of bone and Roman pottery. Helix aspersa and

I H. nemoralis, however, were much more abundant, and always occurred

at the very base ; the upper portion of the rainwash contained no
!
shells. There can be no doubt that the above list represents

the molluscan fauna of the immediate neighbourhood at the period

immediately subsequent to the Roman occupation, and on comparing
jit with the existing species a difference is at once seen. All the
species enumerated are now living in the vicinity; but, on the other

aand, there are four species which, though extremely abundant at

'.he present time, are entirely absent in the deposit, viz., Hygromia
"•ufescens, Helix horteyisis, HeUcella cantiana, and H. virgata. The
libsence of the first-ramed is due, probably, to local causes, since it

)ccurs at Copford, Crossness, and elsewhere. Helix hortensis is not

^
mown to occur in any deposit, though often erroneously recorded, and

I

n this case there is no possibility of confounding it with Helix nemoralis,

j

because all the examples retain their coloration. The past distribution

>f HeUcella virgata is rather puzzling. It is entirely absent from

VOL. II.—OCTOBER, 1896. S
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all beds of the London district/ but occurs in the Pleistocene gravels

of Barrington, Cambridge ; and I have lately had examples sent me
from a Neolithic rainwash at St. Catherine's Down, Isle of Wight.

In all probability it is a very recent introduction into the Home
Counties. The non-occurrence of Helicella cantiana fully bears out Mr.

B. B. Woodward's view that this species is of post-Roman introduction

into this country. Helix aspersa has been recorded from several Roman
deposits, and has been considered to have been introduced at that

time, but Mr. J. W. Flower notes - that it is constantly found in

British barrows in Wiltshire, and it occurs in the St. Catherine's Down
deposit. Mr. B. B. Woodward has also called my attention to the fact

that it is recorded from deposits resembling " kitchen middens" on

the shores of the Mersey, one mile from the present sea-shore,^ so that

its pre-Rouian existence in this country must be admitted.

I Siuce this was written, a specimen has been obtained by Dr. Comer from the

Pleistocene deposit at Ilford.

- J. W. Flower, F.G.S., " The Prehistoric Sepulchres of Alg-eria" : Transactions

of International Congress of Prehistoric Archeology, 1868, p. 209.
3 C. Collingwood, Proc. Lit. and Phil. Soc. Liverpool, 1863, pp. 113-4.
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ON FLAMMULINA [ALLOBISCUS] CHION, A NEW HELICOID
LAND-SHELL FROM NEW ZEALAND.

By E. R. Stkes, B.A., F.Z.S., etc.

Read lOth April, 1896.

The species about to bo described formed part of the collection made
by Mr. H. B. Preston, in tbc North Island of New Zealand, and
is the second new species from that collection, the first having

already been described.'

\

Flammulina (Allodiscus) cnioN, n.sp.

Testa parva, dopresse conica, imperforata, tenuis, confertim costulata,

omnino nivca ; anfr. 5-5^, convexi, rcgularitcr accreseentes, ultimus

non descendens, costulis 82 approx. ornata, interstitise sub lente

striates ; basi medio impressus ; apertura rotundato-luuaris
;

peri-

stoma simplex, tenue. Diam. maj. 5, alt. 3 mm.
JIab.—Near Ingiewood, Taranaki, North Island.

At first sight this species would suggest the idea that it is an
albino form of some kno^Yn shell : on examination, however, there

seems to be no known form quite resembling it ; and since it proved
plentiful, and no coloured specimens were found, this idea may be

abandoned. It is of a lovely, snowy white, and has spiral striations

on the apical whorls. The nearest species appears to be F. venidata

(Pfr.), from the South Island; from this, however, F. cliion may be
separated by the diifcrence in the relative proportions of breadth

and height, as also by the more distant and more elevated riblets.

The entire absence of colour is also a remarkable feature, I have
to thank Mr. Suter for kindly examining a sj)ecimcn and giving

his opinion.

' Troc. Malac. Soc, Vol. I, p. 218, March 1895.
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DESCRIPTIONS OF NEW SPECIES OF MINUTE MARINE SHELLS
FROM BOMBAY.

By J. Cosmo Melvhl, M.A., F.L.S., etc.

Read IQth April and 8th Mai/, 1896.

PLATE VIII.

In November, 1892, conjointly with Mr. Alexander Abercrombie, of

Bombay, I published' a Catalogue of about 320 species of marine
|

Mollusca, that had been collected by the latter gentleman during ;

three successive seasons on the shores of this favoured, specialized,
,

and little explored centre. Specialized, Bombay is certainly proved
j

to be in this particular, since many showy species would seem to f

have made her coasts their headquarters ; and, besides, in the
:

Catalogue just referred to, no less than twenty-five were signalized
;

as novelties, many belonging to the more attractive genera, e.g., i

I'tirpura, Mnrex, TelUna, and Raeta. At the same time a few of the
j

"minutiora" were described and figured, and a far larger number i

set aside for future investigation. These have received welcome
|

additions by an assortment of two further boxes of shell-shingle, I

kindly forwarded a year ago by Mr. Abercrombie ; which, while
;

yielding further specimens of nearly all the smaller species first i

enumerated, likewise provided fresh material in the way of many J

novelties.
i.

The moUuscan fauna of Bombay being, as already observed, well !i

differentiated and specialized, it is rendered a simpler task than might I

be thought, to discriminate such forms as are now to be described,
j

No dredgings, scientifically made, have been carried out here—indeed,
ij

I am informed, the configuration of these coasts is not satisfactory for \

the piirpose—and no collections of the smaller species, excepting a '

few by the Rev. Mr. Fairbank, of Bombay, and Messrs. H. F. and
\

W. T. Blanford, had been made, when a few species, e.g. Irawadia i!

trochlearis, Blanf., and Fairhanlcia Bonihayana, Blanf., were described, i

Mr. Geoffrey Nevill subsequently discovered a few, mainly Pleuro-

tomida3, and it is regrettable that his types are all in the Calcutta

Museum, and therefore inaccessible to most British conchologists.

Some, however, have been figured in the Journal of the Asiatic

Society of Bengal.

The Ceylon fauna and that of Karachi, the latter now being
j

assiduously explored by Mr. F. W. Townsend, differ widely from

that of Bombay, though of course a few species are common to two
or all three of the localities. "We cannot think that, numerically,

the Bombay list will exceed 500 species (exclusive of brackish-water

forms such as Neritina, Potamides, etc.) ; and the publication of the

following twenty-six new forms, mainly belonging to the families

1 Cf. Memoirs Manchester Lit. and PliiL Soc, series iv, vol. vii, pp. 17-51.
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Solariitlse, Scalariidoe, Pyramidcllidoc, and Ccritliiida), will swell up
the total of tliose catalogued to 350 species.

I would tender my best thanks, not only to Mr. Abcrcrombie, for

providing the material of which this paper is the outcome, but also

to Mr. E. A. Smith and Mr. E. R, Sykes, for aid and advice. It is

my intention to offer to place the typos of all these small species in

the Natural History Museum, South Kensington.

1. BrTTIUM TENTHRENOiS, U.Sp. PI. VIII, Fig. 1.

B. testa cylindrica, obesula, doliiformi, solida, ochracea, apice

Dbtuso, apud apicem, simul ac ad basim pallidiore, anfractibus 7, in

medio latioribus, tribus papillarum ordiuibus trausversim regulariter

mstructis, papillis parvis, gemmatis, interstitiis alveolatis, apertura

jvato-rotunda, labro exteriore minime expanso. Long. 3, lat. 1'25 mm.
About twenty specimens of a small, tun-shaped, cylindrical shell,

tvarm ochraceous in colour, with the extremities pale, almost white,

Drnamented with three rows of papilliform gemma) on the whorls,

the spaces between them being alveolate, whence the specific name,
ierived from TeuOpijvwrij^, ' honeycombed.' This species is slightly

like Cerithiopsis pulvis, Issel, from the Red Sea, a very small species,

which, with the present one, I should be inclined to class rather

as a Bittium.

2. Cerithiopsis eubricincta, n.sp. PI. VIII. Fig. 15.

C. testa fusiformi, solida, pallide ochracea, anfractibus 10 vel 11,

tumidis, apud suturas impressis, binis gemmarum ordinibus trans-

versim decoratis, lougitudinaliter clathratis, interstitiis alveolatis,

infra juxta suturas tenui rubra zona accinctis, apertura subrotunda,

peristomate tenui, canali brevi. Long. 3*25 mm. sp. maj., lat. 1mm.
Very beautiful, though minute. Of a pale ochraceous colour ; the

ventricose whorls are ornamented, just below the sutures, with a red

band ; the sculpture is, as is usual amongst the Triforis^ Bittium,

and Cerithiopsis, a double row of transverse gemmae, crossed by lattice-

forming riblets, the interstices being honeycombed and deep. The
mouth is almost round, canal very short, lip simple. Several

specimens.

3. Cerithiopsis Stkesii, n.sp. PI. VIII, Fig. 8.

C. testa attenuato fusiformi, aciculata, ochracea, anfractibus 12
vel 13, rectis, minime ventricosulis, trinis gemmarum papilli-

formium ordinibus trausversim cingulatis, apud suturas impressis, in

uno specimine juveni duobus apicalibus anfractibus pellucidis, vitreis,

apertura sub(p;adrata, simplice. Long. 4-25, lat. l'20mm.
A tropical representative of the typical species of the genus,

C. tuhercularis, Mont., from which this shell differs in being straighter,

more attenuate, and regular. It comes nearer to the C. diadema,
AVatson, from Madeira, of which I have only seen a figure, but is

smaller than that species. It is of a uniform pale ochraceous-brown, and
the single young individual of the series possesses two vitreous apical

whorls intact. I have much pleasure in connecting with this small

Cerithiopsis the name of Mr. E. R. Sykes, our indefatigable Secretary.
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4. Ceeithiopsis pulchekrima, n.sp. PI. VIII, Fig. 3.

C. testa tenui, multiim attenuata, aciculari, albitla, anfractibus 13,

apud sutiiras canaliculatis, apud canales iino gemmularum ordine,

ca)terasque in partes anfractiium bino ordine similari instructis,

apertura subquadrata, labro tenui. Long. 4, lat. TlSmm.
Seven specimens, mostly rather imperfect. The largest, from which

this description is taken, is slightly distorted in one of the central

whorls ; it is in very good condition, being white, elongated, very

attenuate, thirteen-whorled, ornamented with three rows of gemmules,

one row being at the canaliculate depression, just below the sutures

of each whorl, the other two on the normal whorl. The mouth is

simple, aperture squarrose. It is a very beautiful little species.

5. Solarium (Torinia) homalaxis, n.sp. PI. YIII, Fig. 12.

S. testa minutissima, depressa, profunde umbilicata, albescente,

gemmulata, supra depresso-planata, anfractibus 4, ultimo rapide

accrescente, ad peripheriam bicarinato, carinis rcgulari gemmarum
ordine decoratis, simili bino ordine circa umbilicum, inter has, infra,

simul ac supra, quatuor minorum gemmularum ordinibus instructis,

apertura quadrato-rotunda. Long. 1, lat. 2 mm.
I alluded to this specimen when describing its congener, S. delectahile,

also from the same locality.^ This species differs in its more depressed

form, the bicarinate angles at the periphery, and its smaller size.

The shell is in juvenile condition, however, and may grow slightly

larger, the apical whorls showing this. It is an exceedingly highly

chased and sculptured little species.

6. RiSSOINA EPENTROMA, U.Sp. PI. VIII, Fig. 23.

R. testa ovata, gradata, solidiuscula, Candida, anfractibus 5,

undique longitudinaliter crassicostatis, costis la3vibus, interstitiis

transversim tenuistriatis, apertura ovata, labro cxteriore incrassato.

Long. 2, lat. ri5mm.
Three specimens, one being juvenile, of a higlily sculptured little

species, which I have placed in Rissoina rather than in Rissoia, owing

to the thickened base of the aperture, the general form being more

in accordance with a species of the latter genus.

The shell is gradately turreted, five-whorlcd, the whorls being

uniformly costate, the ribs very thick in proportion to the size of the

shell, and the interstices between transversely finely striate. The
name, from the Greek eTreurpw/na, signifying ' a delicacy,' is chosen

on account of the extreme beauty of this little Rissoina.

7. Rissoina pachystoma, n.sp. PI. VIII, Fig. 4.

R. testa solida, fusiformi, albo-cinerea, anfractibus 8, undique

longitudinaliter recticostatis, costis regularibus, laevibus, nitcntibus,

interstitiis lasvibus, apertura oblique ovata, labro exteriore multum
incrassato, ad basim quasi-truncato, margine columellari oblique,

crasso. Long. 5, lat. 2 mm.

' Mem. Manch. Lit. and Phil. Soc, vol. vii, p. 57.
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The nearest approacli to this species seems to be H. conifera

(Schwartz). It is principally distinguishable by its straight, smooth
ribs, and extremely incrassate outer lip, the base being somewhat
truncate, and the thickening extending to the columellar margin.

8. Adeorbis vanikoroides, n.sp. PI. YIII, Fig. 14.

. A. testa profunde umbilicata, depresso-globosa, apice exserto, tenui,

J
anfractibus 4, ultimo rapide accrescentc, longitudinaliter obliquissime

tcnuicostatis, costis Icevibus, interstitiis sub lente striatulis, ultimo

circa umbilicum effosso, angulari, apertura ovata, labro exteriore

simplice, paullulum incrassato. Long. 1-50, lat. 1mm.
Extremely small, but very characteristic. Of the same character as

A. scaher, Phil., a Central American shell, but differing entirely in

form ; the apex is conspicuously exserted so far as the first two
whorls are concerned, the last whorl is large, and entirely longi-

tudinally obliquely ribbed, the interstices between being very finely

striate. The umbilicus is profound, angularly ridged above, and the

aperture ovate. The specific name suggests a superficial resemblance

in miniature to species of J^anikoro, Quoy and Gaimard, which name
has precedence by several years over Narica, Eecluz.

9. ACLIS ATEMELES, U.sp. PI. YIII, Fig. 10.

A. testa angusta, attenuata, fusiformi, delicatula, albido-cinerea,

anfractibus 6, tumidis, apud suturas impressis, sub lente tenuissime

transversim striatulis, apertura ovata, labro exteriore paullulum
incrassato. Long. 3"25, lat. 125min.
A finely striolate species, with ventricose whorls, six in number,

apex obtuse, mouth ovate, simple. The name suggested is the Greek
aTrj/.ieXij's, 'neglected,' from the inconspicuous appearance.

10. AcLis EOA, n.sp. PI. VIII, Fig. 18.

A. testa oblongo-fusiformi, delicatula, semipellucida, lactea, apice

obtuso, anfractibus 6, paullum ante apicem irregularibus, ventricosis,

apud suturas multum impressis, fere Itevibus, vix nitentibus ; apertura

ovata, peristomate simplice, tenui, margine columcUari oblique.

Long. 3-50, lat. l-25mm.
A thin, semipellucid, milky shell, without any gloss, six-whorled,

the whorls a little irregular and distorted, ventricose, and impressed

at the sutures. The aperture is ovate, the outer lip simple, and the

columellar margin somewhat oblique.

It does not yield in beauty to the other known species, nearly all

of which are exquisite in form. The specific name is given from its

Eastern habitat.

11. EULIMA DENS-COLUBRI, U.Sp. PI. VIII, Fig. 19.

E. testa parva, politissima, attenuato-curvata, apud basim latiore,

translucida, anfractibus 10, juxta, infra suturas zona lactea

pellucente cinctis, apertura oblique oblonga, labro marginem apud
columcllarem paullum incrassato. Long. 5 mm. sp. maj., lat. 1"75 mm.
A small incurved species, ten-whorled, smooth, polished, but trans-

lucent, the basal portion being broader in proportion. This form is
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allied to the European and British E. inmirva, Renieri, SJ. distorta,

Phil, (non Defrance), but the shell is much broader at the base, and
the whorls are not so flattened. The mouth is obliquely oblong, and
in full-grown specimens the shell is slightly thickened at the columellar

margin. Many specimens.

Another small species of Eidima occurs, of which I have two speci-

mens : it is straight, and in form like E. polita, L. ; it may possibly be
identical with E. suhangulata, Somb., described as being an inhabitant

of the Indian Ocean.

12. Syenola metria, n.sp. PI. VIII, Pig. 16.

S. testa elongata, fusiformi, solida, alba, nitida, anfractibus 10,

apud suturas acute canaliculatis, rectis, apertura ovato squarrosa,

peristomate teni;i, simplice, marginem apud columellarem uniplicato.

Long. 5, lat. 2 mm.
A shining, smooth species, deeply channelled at the sutures. Month

squarely ovate, with one columellar plait. In form an Oheliscus, in

mouth-process a Syrnola. The name is the Greek /uerpio^, ' moderate,'
' modest.'

13, OsciLLA Indica, n.sp. PI. VIII, Pig. 5.

0. testa attennata, fusiformi, delicatula, tenui, semipellucida,

Candida, anfractibus 9 vel 10, transversim undique spiraliter

tricostatis, costis acntis Itevibus, interstitiis sub lente tenuissime

longitudinaliter striatis, apertura oblonga, labro simplice, marginem
apud columellarem uniplicato. Long. 3, lat. 1*25 mm.
A very beautiful little form, of which only one specimen has so

far occurred. It might easily be overlooked for the young of Iraioadia

troMearis, Blanford, but this is a coarser shell, though of the same
transversely carinate pattern and white colour. It is a most delicate

species, and the columellar plait, though somewhat deep-seated, is

very evident.

14. Mtonia gavisa, n.sp. PL VIII, Pig. 26.

M. testa tenuissima, albida, subpellucida, elongato-attcnuata, an-

fractibus 7, ventricosulis, undique transversim filostriatis, apertura

oblonga, peristomate tenui. Long. 2-25, lat. 1 mm.
A very small, delicate species, with some appearance of an Aclis, but

we consider rightly referable to Myonia {Actceopi/ramis, Pischer).

The shell is white, subhyaline, Avhorls probably seven (but the sole

specimen is a little broken at the apex), much, ventricose, and
uniformly transversely filostriate. The name is the Latin gavisus,

' that has given pleasure,' from the beauty and sculpture of this

little shell.

15. MiRALDA IDALIMA, U.Sp. PI. VIII, Pig. 6.

M. testa oblonga, gradatula, tenui, albida, subpellucida, anfractibus 6,

ad suturas multum impressis, subcanaliculatis, turritis, infra suturas

bino gemmarum ordine decoratis, partes ad caeteras anfractuum trans-

versim costulatis, ultimo apud basim la^viore, apertura oblonga, labro

tenui, marginem ad columellarem uniplicato. Long. 2, lat. 1 mm.
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A very small but well-marked shell, its sculpture being distinct.

The whorls, six in number, of which two are very small and apical,

one tui'reted, being much compressed—almost canaliculate—at the

sutures. Below the sutures there is a double row of transverse

gemmje, and the rest of the whorls are ornamented with plain,

transverse, raised lines or small costal. The mouth is oblong, and

the columellar plait is large and strong.

Only one specimen is in existence, one other, which was in all

respects precisely similar, having, unfortunately, got mislaid.

Ettd\i/iio9 is a Homeric adjective for 'comely,' the Latin formosus,

and is well bestowed upon this little shell.

16. Odostomia antelia, n.sp. PI. VIII, Fig. 22.

0. testa ovato-fusiformi, tenui, crystallina, laDvi, nitida, anfractibus 6,

apud suturas multum impressis, ventricosulis, sub lente spiraliter

tenuissime calcario-lineatis, apertura ovato oblonga, margine colu-

mellari uniplicato, plica recta, conspicua. Long. 2, hit. 1mm.
A typical Odostotnia, with translucent, white, polished surface, six

whorls, ventricose, deeply impressed at the sutures, giving a gradate

appearance to the shell ; under a lens in certain strong lights very

indistinct, chalky, transverse lines are seen on the surface ; the aperture

is ovate-oblong, the lip simple, the columellar plait being straight and
conspicuous.

The specific name is the Greek rlfT/yX(09, ' eastern.'

It has some affinity with certain European species, e.g. 0. eulimoides

and 0. rissoides, of Hanley.

Another species of Odostomia has, unfortunately, been mislaid. It is

a very distinct form, a little larger than the preceding, with the

whorls (seven) deeply channelled at the sutures, shape conically

fusiform, columella with strong plait, aperture internally spirally striate.

17. Odostomia syrnoloides, n.sp. PI. YIII, Pig. 13.

0. testa attenuata, fusif'ormi, alba, parum nitente, delicata, an-

fractibus 6, apud suturas impressis, apertura oblonga, labro fere

continuo, marginem apud columellarem fortiter uniplicato. Long. 2*50,

lat. 1 mm.
A smooth, dull white, six-whorled little shell, the apex vitreous,

mouth ovate, with a strong straight plait on the columellar margin.

Like a Sijrnola in miniature, hence the specific name. Of the typical

form of the genus, allied to 0. plicata, Montagu.

18. Pyrgulina rriiGOMELLA, n.sp. PI. YIII, Pig. 24.

P. testa attenuata, fusiformi, gradata, Candida, anfractibus 7,

ad suturas subimpressis, longitudinalitcr, ad medium anfractuum,

costulatis, costis laevibus, papillosisque infra juxta suturas, apertura

oblonga, labro exteriore simplice, paullum retlexo, columellari con-

spicue uniplicato. Long. 5mm. sp. maj., lat. l"25mm.
Two specimens of a conspicuously beautiful species, of the same

facies as Turhonilla scalaris, Phil., but white, whilst the columellar

plait gives it generic distinction.
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The longitudinal ribs begin at a little distance from the sutures, the

immediate space between being quite smooth, and the ribs are also

slightly papillose at the upper end, the papillae merging into the rib.

The specitic name is derived from the Greek Trupyivjua, 'a tower,'

from the turreted whorls. It may possibly be equally well placed

in the genus Mormula, Ad.

19. Pyegulina Edgaeii, n.sp. PI. VIII, Fig. 21.

P. testa angusta, fusiformi, gradatula, tenui, Candida, anfractibus 6,

ad suturas imprcssis, undique longitudinaliter crassieostulatis, costis

scalariformibus, interstitiis transvcrsim tenuissime striatis, apcrtura

ovata, margine columcllari fortiter uniplicato. Long. 2, lat. 'lb mm.
About twenty specimens. This species I venture to name after

!Mr. Edgar A. Smith, as a very small token of appreciation for his

invariable kindness and assistance. The smaller size, turreted or

graduate whorls, thick, longitudinal, scalariform ribs, and extremely

line tran.sverse striations, differentiate this little species from Pyrgulina

mterstriata, Souverbie, and other allies.

Amongst the Bombay species of this genus, which is sometimes

taken as a section of Odostomia, the following occur, in more or

less plenty :

—

P. eallista, Melvill. Twelve of this most beautiful form in the

second consignment of shell-sand ; only four in the first.

P. casta, Adams. A few, not quite typical; may be a different

species.

P. interslriata, Souverbie. I cannot separate the most abundant

species at Bombay from this. I have specimens from the Gloyne

Collection, from XJpolu, precisely similar.

P. pyrgomella, n.sp.

P. Edgara, n.sp.

20. Tuebonilla Abeeceombiei, n.sp. PI. VIII, Fig. 7.

T. testa pergracili, attenuata, albida, nitida, anfractibus 11-12,

subturritis, omnibus longitudinaliter recticostatis, costis interstitiisque

a3que loevissimis, anfractu apicali in specimine juvenali, heterostropho,

vitreo, apertura subquadrata, peristomate simplice. Long. 4, lat. 1mm.
Three specimens, of which two are juvenile, showing the apical

nucleus, and the third mature, but not quite perfect. Conjecturally,

the whorls would be eleven or twelve. The longitudinal ribs are

straight, the whole surface is very smooth, and the mouth is square.

I have much pleasure in associating with this species the name of

my friend Mr. Abercrombie, to whose kindness I am indebted for

the whole of the material descanted upon in this paper.

21. TuEBONiXLA soROEiA, n.sp. PL VIII, Fig. 17.

T. testa gracili, attenuata, albido-ochracea, semipcllucida, tenui,

apice heterostropho, anfractibus 11-13, subventricosis, undique longi-

tudinaliter recticostatis, costis, interstitiisque Isevissimis, apertura

ovata, peristomate simplice. Long. 6mm. sp. maj., lat. 1mm.
Several specimens, in various stages of growth ; the younger shells
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all showing' the mammillate hetcrostrophe apex so distinguishing

a trait of this family. In form resembling T. acuticostata, Jeffreys.

The trivial name now imposed suggests such affinity.

22. TURBONILLA TEREBRINA, n.Sp. PI. VIII, Pig. 20.

T. testa graeillima, multum attenuata, Candida, nitida, peiia3vi,

anfractibus 11, longitudinaliter lasvissimi-costatis, interstitiis omnino
Isevibus, apcrtura oblonga, peristomate simplice. Long. 6, lat. M5 mm.

About the same size as the preceding, but a more solid, shining

shell, with smoothly rounded ribs, scarcely elevated, and the inter-

stices also quite smooth ; mouth oblong, lip simple. Five specimens.

The superficial likeness to a species of Terehra suggested the trivial

name. It belongs to the typical genus Turbonilla proper, and is nearly

allied to some European species.

23. Turbonilla (Ptrgostelis) Emilia, n.sp. PI. VIII, Fig. 25.

T. testa minuta, oblonga, cylindiica, Candida, apice mamillai'i

heterostropho, anfractibus 6, undique longitudinaliter recticostatis,

interstitiis transversim arete tenuissimi striatis, apertura ovata,

peristomate, paullum inerassato, margine columellari simplice.

Long. 1-75, lat. 75 mm.
A very small, straightly-'whorled, white, semipcllucid species, of

which many specimens occurred in the last consignments of shell-

shingle, but -which was not noticed in previous siftings. I am not

quite satisfied with the location, though it seems to resemble in form
such species as Pi/rgostelis flexuosa, Jeffreys. Had a columellar plait

been present, no doubt it would be relegated to Pi/rgulina. I venture to

associate with this little shell the christian name of Mrs. Abercrombie.

24. CiNGULiNA Archijiedea, n.sp. PI. VIII, Fig. 2.

C. testa pyramidato-fusiformi, Candida, concinna, solidiuscula,

anfi'actibus 11, transversim spiraliter acute bicarinatis, interstitiis

oblique rudi-lineatis, ultimo anfractu apud basim lajvi, ad peripheriam
angulato, apertura subquadi-ata, labro simplice. Long. 5, lat. 1"75 mm.

Three specimens, all precisely similar, of a pure white shell, with
a slight bluish tinge in parts, spirally acutely twice keeled on the

whorls, which would be in a perfect specimen eleven in number, but
none of those before us have the apex complete ; the keels are sharp and
projecting. At the base the shell is smooth, the aperture is squarely

angular, mouth simple. This species is the most sharply carinate

of any Cingulinte we have examined. The miniature screw-like

appearance suggested the trivial name, after Archimedes, the celebrated

Syracusan mathematician, inventor of the screw, who is reported to

have taken for his model thereof the well-known Mediterranean shell

Turritella terehra, L.

25. Phasianella minima, n.sp. PI. VIII, Fig. 11.

P. testa miuutissima, perforata, solidiuscula, alba, nitida, an-

fractibus 5, tumescentibus, ventricosis, loevissimis, rubro-punctatis et

flammulatis, apud medium anfractus ultimi squarrose rubro-maculatis.
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maculis transversis, paucis, apud basim multipunctatis, apertura ovato-

rotuncla, labro simplice. Long. 2 mm. sp. maj., lat. 1 mm.
A very minute shell, which I cannot exactly match with any

pourtrayed and described in Pilsbry's exhaustive collaboration of the

genus. ^ It comes near to P. umhilicata, D'Orb., from Cuba and
Florida, but would seem even more tumid than that species, while

it is entirely smooth, with no impressed lines ; the shell is perforate,

solid, white, shining, very smooth, with five whorls ; whorls extremely

tumid and ventricose, impressed at the sutures, painted with a

sprinkling of minute red dots, these most profuse at the base of the

shell ; a little below the lower half of the last whorl there is a

transverse row of a few somewhat square, dark-red spots ; the mouth
is oval, outer lip simple.

Ten specimens, but mostly not full-grown.

26. Tellina (Tellinella) XHYiiAHES, n.sp. PI. YIII, Fig. 9.

T. testa delicatula, tenui, alba, subtrapeziformi, compressa, con-

centrice multi-costulata, margine dorsali declivi, serrulate, latere

antico expanso rotundato, postico truncatulo, margine ventrali latus

ad posticum contracto, deflexo. Long. 13, lat. 20 mm.
A most delicate species, resembling in texture, but not in form,

such species as Tellina perplexa or T. lyra, both of Hanley. The
shell is trapezium-shaped, compressed, delicate white, thin, regularly

concentrically closely ribbed, the dorsal margin sloping slightly, thus

recalling the genus Tdlidora, (e.g. T. crystallina), serrulate both

posteriorly and anteriorly, the anterior side being roundly expansive,

somewhat truncate posteriorly, the ventral margin contracted towards

the posterior side.

The sj)ecific name is from the Greek Ov/ndpij'i, ' delicate.'

EXPLANATION OF PLATE YIII.

1.
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ON THE PROOSTRACUM OF A BELEMNITE FROM THE UPPER
LIAS OF ALDERTON, GLOUCESTERSHIRE.

By G. C. CiiiCK, F.G.S., etc.

Mead 8th May, 189G.

PLATE IX.

The shell of the extinct genus Belemnites consists fundamentally

of—
1. A hollow cone, the phragmocone (with a thin shelly wall, termed

the conotheca), divided by transverse septa, concave above and convex
below, into chambers or loculi : the septa are perforated near the

ventral margin by a siphuncle.

2. A guard or rostrum, more or less extensively enveloping the

apical part of the phragmocone.

3. A dorsal plate or anterior shell, which is a very thin plate

extending forwards on the dorsal side, and considerably beyond the

chambered portion of the phi'agmocone. To this Professor Huxley,
in his famous memoir on the structure of the Eelemnitidaj, gave the

name proostracum.

The guard or rostrum is the portion of the shell which is usually

preserved ; frequently the phragmocone also is found ; but the remains

of the proostracum are so seldom met with in anything like a perfect

state of preservation, that it seems desirable to place on record

a specimen which has lately been acquired by the British Museiim.

It formed part of the Rev. P. B. Brodie's collection, and is labelled,

in (as I am informed) Mr. Brodie's handwriting—" Sepiaceous portion

of perhaps a belemnite. Upper Lias : Alderton, Glostershire. /77."

The words " a belemnite " have been erased in pencil, and the

words " Like Beloteuthis''^ have been added in ink.

The specimen is displayed on the two counterpart faces of a split

slab of limestone, here designated A and B respectively.

It is not possible to determine the species of Belemnites to which
the proostracum belongs, since nearly the whole of the guard is

missing ; but that it belonged to a Belemnite is shown by some
fragments of the anterior part of the guard which are associated

with the remains of the phragmocone, and exhibit the characteristic

structure of this portion of the shell.

The phragmocone is so much crushed that its exact form cannot be

ascertained. Its fragments are associated with a dark-bro"\vn, almost

black substance, evidently the fossilized contents of the ink-bag. On
the one slab (A) this brown stain does not extend beyond the anterior

part of the phragmocone, but on the other (B) the stain reaches

quite to the anterior border of the proostracum. Since this stain is
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undoiibtedly derived from the ink-bag, the side next the stain is

considered to be the inner or ventral surface, and it is this surface

which is Tvell displayed on the slab marked A, and to which the

following description chiefly applies.

The anterior portion of the phragmocone exhibits the broken edges

of one or two of the septa, the anterior border being about 1mm. in

advance of the last septum, which was apparently incomplete. The
phragmocone is of a brownish colour, while the procistracum is much
thinner, nearly white, and forms a layer external to the phragmocone.
The anterior boundary of the latter is not distinctly marked ; it is, as

it were, spread over the proustracum ; and that it was a layer distinct

from the latter, seems evident from the fact that the central rib of

the proostracum arises quite suddenly, as if it came up behind the

phragmocone.
The proostracum is a broad, spatuliform plate, of about the

thickness of a piece of writing-paper, about four times as long as

broad, somewhat contracted posteriorly, and somewhat expanded
anteriorly. It is not possible to give the exact diameter of the

anterior part of the phragmocone, but in its crushed condition

its width is about 25-5 mm. The posterior part of the proostracum is

19mm. wide (about three-quarters of an inch); its length is 74mm.
(or rather more than 2-|- inches). Passing forwards from the anterior

border of the phragmocone, it contracts slightly, so that at about

16mm. from the border of the phragmocone it is only 17mm. wide;
thence expanding gradually, it attains its greatest width, viz. 23 mm.,
at about 5 mm. from the anterior extremity ; it then narrows very

rapidly, its antero lateral boundaries being somewhat flattened, or

even slightly concave. A small portion of the central part of the

anterior extremity is wanting in the specimen, so that there appears

to be a notch here in the median line : this may be accidental,

and the anterior boundary may originally have been rounded and
entire.

The proostracum is bounded on either side by a longitudinally

striated band, which is rather thicker than the rest of the proostracum

and is continued over the surface of the phragmocone, the impression

of the longitudinal strife being seen in one or two places where the

phragmocone has been broken away. The outer boundary of each

band is also thickened. At the anterior part of the phragmocone
these bands (the dorsal processes of Mantell) are each 5 mm. wide

;

they gradually become narrower anteriorly, and disappear at the

antero -lateral angles.

The median line of the proostracum is occupied by a narrow, hollow

rib, about 0'5 mm. wide, convex venti'ally, and bearing a very narrow
median groove. This central rib can be traced from the anterior

border of the phragmocone, and is seen gradually to become wider and

less distinct towards the anterior end of the proostracum.

A narrow portion of the proostracum on either side of the median
rib is longitudinally striated ; the rest of the area on each side is

marked by lines which curve xapwards and outwards.

As to the homologies of the Belemnite shell with the sepion, or





Proc Malac.Soc.
Yol.II.Pl.IX.

pr

' ^
m 1

"^SjJ.

ph

pr

^
m

^m
-"i.

"

--P^
\ ^"F-Cf'

'v^^ .^
^

>

r>

J.Green del et lith .

Minhern. Bros, imp

PROOSTRACUM OF BELEMNITE



CEICK : PROOSTRACUJI OF BELEMNITE. 119

sepiostaire^ the present specimen supports the view ^ that the phragmo-

cone corresponds to the inner portion of the sepiostairc ; that the

epicuticula of the phragmocone, with its dorsal expansion, corresponds

to the middle layer, or to the gladkis of other forms ; and that the

rostrum or guard corresponds to the outer portion of the sepiostaire.

Whether the dorsal expansion of the epicuticula of the phragmocone
alone forms the proostracum, or whether its dorsal surface was wholly

or in part covered by a forward continuation of the guard, this speci-

men offers no evidence whatever ; hut it seems to show that the wall

of the phragmocone did not enter into the formation of the proostracum.

EXPLANATION OF PLATE IX.

Eio. I. Ventral aspect of proostracum displayed on slab marked A.

,, 2. Coimterpart of Fit;'. 1 as seen on slab marked B.

,, 3. Lower portion of Fig. 1, somewhat enlarged.

,, 4. Restoration of proostracum, the lower portion being the epicuticula of, and

containing, the phragmocone : the guard is omitted.

,, 5. Median section of the lower part of Fig. 4, showing the relation of the

phragmocone to the proostracum.

a. anterior border of phragmocone
; g. guard ; mr. midrib of proostracum

;

ph. wall of phragmocone
;
pr. proostracum ; s. last septum of phrag-

mocone ; si. siphuncle.

' See Dr. E. Riefstahl, " Die Sepienschale und ihre Bezielmngen zu den Belem-
niten "

: Paheontographica, vol. xxxii (1886), pp. 201-14, pis. xxvii, xxviii. See

also A. Appellof, " Die Schalen von Stpia, Spirilla, und NaittiUis'''' : Kongl. Sveuska

Yetenskaps-Akademiens Ilandlingar, Bd. xxv, No. 7, 1893.
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A LIST OF THE LAND-SHELLS OF THE ISLANDS OF BATCHIAN,
TERNATE, AND GILOLO.

By Edgar A. Smith, F.Z.S., etc.

Bead 8th May, 1896.

Heru Bruno Strubell recently sent me for identification a small

collection of land-shells from the above islands, and among them
occurred the two new species about to be described. In the course

of examining the literature dealing with the fauna of these islands,

I have brought together the following lists,' which it appeared useful

to publish. Only those species which have been quoted from one

or other of these islands are referred to. A number of forms have
been assigned to the "Moluccas," among which a few may possibly

occur at one or other of the islands under consideration, but at present

we await further information regarding their special "habitats" to

enable us to range them under their proper localities. I have not

given references, since most of these may be obtained in the Manual
of Conchology, second series, by Tryon and Pilsbry.

The following are the principal works and papers dealing with the

subjects :

—

1. Martens (E. von). "Die preussische Expedition nach Ost-

Asien," Zool., vol. ii, pp. 99-415.

2. B^ttger (0.). Berlin Senckenb. Gesell. 1891, pp. 241-318.

3. Strubell (B.). Nachrichtsbl. deutsch. mal. Gesell. 1892, pp.
41-50.

4. Tapparone-Canefri (C). Ann. Mus. Civ. Geneva, 1884, vol. xx,

pp. 143-169.

(1) FROM BATCHIAN.

Lamprocystis suhangulata, Bttgr. Planispira atrofusca, Pfr.

Xesta stdfurata, Martens. Schecpmakeri, Pfr.

ludiiosa, Beck. exceptiuncida, Eer.

ignesccns, Pfr. aspasia, H. Ad.
TrochomorpJm I'eniatana, Le Guil. ( Cristigibha) corniciilum,

planorhis, Lesson. Hom. and Jacq.

[ Batchianensis, Vir.^ Tenia- expnnsa, Pfr.

tana.'] Ilolncnensis,- Pfr.

JEulota (Fleefotropis) TTinteriana, laeteocincta, Smith.

V. d. Busch. Albersia zonulata, Eer.

Planispira Karri, Pfr. puhicepa, Martens.

compta, H. Ad. Papuina Gaherti, Lesson.

zonalis, Eer. pileolus, Eur.

endoptgcha, Martens. rhynchostoma, Pfr.

loxotropin, Pfr. nodifera, Pfr. (?).

^ These do not include the few species of Auriculidse recorded from these localities.

* This name was chanj^ed by Von Martens to semirasa, as he believed the species

did not occur in the Mohiccas. Specimens from Batchiau, however, are in the

collection of Herr Strubell.
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Pyrochilus sulcoctnctus, Martens.

pyrostoma, Fer.
• xanthostoma, Hcrkl.

Pupina Pfc'ifferi,H. Ad. (tiou Doliru).

Pianda torta, Bttgr.

Cyclopliorus leucorhaplie, Martens.

Lcptopoma (ilohulosum, Pfr.

vitreiim,, Lesson.

pellucidum, Grat.

Leptopoma Papuaniim, Dohrn.
Manadense, Pfr.

Cyclohis guttatus, Pfr.

2)licosus, Martens.

BatcJdanensis, Pfr.*

PPelicina electrina, Pfr.

parva, Sow.
Georissa crehrilirata, Bttgr.

(2) FROM TERNATE.

Lamprocystis svhangulata, Ettgr

Xesta aul'ica, Pfr.

Trochomorpha planorhis, Lesson.

Ternatana, Le Guil.

Planispira exceptiuncnla, Fer.

endoptyclia, Maii:ens.

quadrifasciata, Le GuiL
loxoiropis, Pfr.

atacta, Pfr.

Papuina vitrea, Fer. { = aU)ula,

Le Guil.).

lanceolata, Pfr.

Clausilia Cumingiana, Pfr., var.

Moluccensis.

Opeas Panayensis, Pfr.

Javanica, live.

clavulina, Pot. et Mich.
Ternatana, Bttgr.

Dianda constrida, Martens.

Leptopoma vitreiim, Less.

Cydotiis (^Eucydotus) pniinosus,

Martens.

{Pseudocydoplwrus) guttatus,

Pfr.

{Platyrhaphe) parvulus,

Martens.

(3) FROM GILOLO.

Lamprocydis suhajigidata, Bttgr.

Amboiu'ca, Bttgr. (var.).

Xesta citrina, Linn.

aulica, Pfr.

sidfurata, Martens.

Trodiomorpha planorhis, Lesson.

Ternatana, Le Giiil.

Eulota {Pledotropis) Wmteriana,
Pfr.

Planispira zotiaria, Linn.

Halmaherica, Strubcll.

Tietzeana, RoHe.'^

quadrifasciata, Le Guil.

Thetis, Pfr.

loxotropis, Pfr.

atada, Pfr.

zonalis, Pfr.

exceptiuncnla, Ft'r.

Plamspira Phryne, Pfr.

(
Cristigihha) Gilolocnsis,

Smitli.

Camcena (Pseudobba) Brunonis,

Kobelt.-^

Albersia pseudocorasia, Strubell.

pubicepa, Martens.

Obba calcar. Martens.

Papuina vitrea, Fer. { = albula,

Le Guil.).

chondrodes, Strubell.

lanceolata, Pfr.

Pyrochilus pyrostoma, Fer.

lampas, Miill.

Clausilia Cumingiana, Pfr., var.

Moluccensis, Martens.

Cyclophorus leueorhaphe, Marteus.

Leptopoma vitreum. Lesson.

* The youug of this species is figured by Reeve as a Cydolus, Couch. Icon.,

iig. 46 ; the adult as a Pteroci/clos, op. cit., figs. 6rt, b.
•* Nachrichtsbl. deutsch. mal. Gesell. 1893, p. 33.
^ Couch.-Cab., Helix, p. G81, pi. cxcv, figs 1-3.
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ZepfopomaSalmahericum,^tTiibeU.. Ci/cJotus plt'cosus, Martens.

crenilahre, Strubell. Omphalotro'pis Ceramensis^ Pfr.

cinctellum, Pfr. Ilclicina parra, Sow.

Ci/clotus pniinosiis, Martens. zoa, Pfr.

DESCRIPTION OF THE NEW SPECIES.

1. Planispira (Cristigibba) Giloloensis, n.sp. Figs. 1, 2.

Testa anc;nste umbilicata, orbicularis, alba, lincis incremcuti

tonuibus striata ; spira concave depressa ; anfractus 4, convexi,

nltimus irregularis, pone aperturam gibbosus ct inferne subinfiatus,

antice leviter descendens ; apertura alba, oblique lunata
;

peristoma

album, anguste expansum, marginibus conniventibus. Diam. maj.

145, min. 11-5, alt. 8mm.
Hab.—Halmahera or Gilolo Island.

This species somewhat resembles Helix leptocheila,'^ as regards form.

The colour and also the shape of the aperture, however, arc different.

2. Planispira (Cristigibba) lacteocincta, n.sp. Figs. 3, 4.

Testa orbicularis, anguste umbilicata, sordide albida, fasciis rufo-

nigris 1-2 et fascia mediana opaca lactea omata, epidermide crassiuscula

induta ; spira plana, in medio leviter depressa ; anfractus 4, convexi,

ultimus antice breviter descendens, lineis incrementi leviter obliquis

sculptus, inferne aperturam versus subinfiatus, dein constrictus

;

apertura late lunata, intus concolor, zonis externis translucentibus

;

peristoma anguste expansum, albidum, marginibus conniventibus,

columellari leviter reflexo. Diam. maj. 16, min. 13, alt. 8 mm.
Var. Testa pallida, zona opaca lactea ad peripheriam ornata.

Diam. maj. 15, min. 11 mm.
Hob.—Batchian or Batjan Island.

Both the specimens of this interesting species have the opaque,

cream-coloured zone at the periphery, but only one of them is

ornamented with colour-bands. The upper zone is upon the upper

surface of the body-whorl, the lower one being at the periphery and

bordered below by the opaque, cream-coloured band. None of the

bauds reach to the peristome, and the whitish zone extends only

about half-way round the whorl. The constriction and gibbosity of

the body-whorl behind the lip are only observable upon the lower

surface.

' Tapparone-Canefri, Ann. Mus. Civ. Geneva, xx, 1S84, jil. i, figs. 14-16.

Pilsbiy, Man. Couch., ser. ii, vol. vi, pi. Ixi, figs. 25-7.
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ON THE ArLACOrilOROUS AMPHINEURA OF THE BRITISH SEAS.

By Walter Garstang, M.A., F.Z.S.

Read 12th June, 1896.

PLATE X.

The remarkable worm-like Molluscs now associated with the

Chitons in the order Amphineiira, possess a high interest, owing to

the unique way in which these animals combine great simplicity of

appearance and structure with distinctively Molluscan features.

Beneath their simple, woi'm-like guise, however, these creatures

betray unmistakable signs of retrogi'ession from a higher grade of

organization. The ciliated furrow along the ventral surface of the

body looks like a persistent elongated blastopore, or the ciliated

ventral surface of an Archiannelid. There can be little doubt,

however, that it is a relic of an ancestral mantle-cavity like that

of a Chiton. The slender, razor-like fold enclosed within the groove

is an heirloom from ancestors with a well-developed creeping foot.

The pharynx, smooth in some forms, armed with a single tooth in

others, is furnished with a typical radula in certain other types. The
coat of fine spicules which envelops the body looks like a primitive

form of exoskeleton. Yet Pruvot tells us that in one instance, at any
rate, the larva has a series of well-developed Chiton -like plates along

its back, which appear to be shed when the creature settles down to

its typical mode of life. There seems to be ample reason, therefore,

for regarding, with Simroth, the Aplacophorous forms of Amphineura
as degraded from a more Chiton-like ancestral condition. Their

residence in deep water, beneath the tidal zone and beyond the

influence of waves and storms, has enabled these creatures— as com-
pared with the littoral Chitonidfe—to dispense with their plate-like

armature and suctorial foot, and to adopt new habits and assume new
forms. Some burrow in mud ; many, however, lead a semi-parasitic

existence, creeping about on the surface of Alcyonarian corals or

twining their flexible bodies round the stems of Hydroid Zoophytes.

In the hope of drawing the renewed attention of English

malacologists to this inviting group of Molluscs, I give below a list

of the forms which are at present known to inhabit British seas.

Two of these have been recorded within the last fifteen months. This

fact, when the number of forms now known from neighbouring seas

is taken into consideration, renders it very probable that the British

list of these Molluscs is far from completed.

The classification and nomenclature adopted is that of Simroth's

recent revision (1893).

APLACOPHORA.
I. Fam. Ch^etodeematid^.

Body constricted into three segments. Ventral furrow absent.

Mantle-chamber reduced to a small posterior cloaca. Two gill-plumes

in the cloaca. Radula in form of a single tooth.

Habits.—Burrow in mud. No British representatives.
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II. Fam. Neomenitd^.

Body uniformly elon2;ated, without constrictions. A ventral furrow

present. No true gill-plumes. Respiratory organs, when present,

in the form of simple protuberant folds of the wall of the rectum,

lladula present or absent.

Habits. — Creep on the surface of mud, or on water-plants

{Posidonia ?) ; or live in a semi-parasitic manner on corals and

Hydroid Zoophytes.

1. Neomenia, Tullberg, 1875.

Body 2-3 cm. long. Cloaca subterminal, continuous with the

ventral furrow. A pedal ridge in the furrow. Spicules needle- or

lancet-shaped, projecting far out of the cuticle. Ectodermal papillae

short, with broad stalks. No radula.

1. Neomenia carinata, Tullberg, 1875. Back keeled.

Distribution. — Shetland (A. M. Norman) : Upper Loch Etive,

50-70 fathoms (Dr. J. Murray). [North Atlantic, west coast of

Scandinavia.]

2. Neomenia Dalyelli, Kor. and Dan., 1877. ? Vermiculus crassus,

Dalyell, 1 853. Back not keeled. A large spicule on each side of cloaca.

Bistribution.—Scotland ? (Dalyell). [Norway.]

2. EnoPALOMENiA, Simrotli, 1892-4.

Body worm-like, pointed in front and behind. Cloacal opening

a long ventral slit, with which the ventral furrow is continuous.

Pedal ridge present. Cuticle crowded with needle-like deciduous

spicules, pointed at both ends. Ectodermal papillce club-shaped, with

slender stalks, reaching almost to the surface of the cuticle. Eadula
polystichous or absent. Length 6-60 mm.

3. Rhopalomenia aglaophenice, Kow. and Mar., 1 887. Body elongated,

up to 32 mm. in length, somewhat attenuated posteriorly. Radula

absent.

Bistribution.—Plymouth. (Two specimens, coiled round stems of

Aglaophenia myriophjllum^ dredged in 25-30 fathoms, April, 1896.

W. G.) [Banyuls, Marseille.]

3. Myzomenia, Simroth, 1892-4.

Body elongated, worm-like, cylindrical. Anterior end thickened to

form a knob-like head. Cloacal opening ventral. A short finger-like

tail behind the cloaca. Ventral furrow smoothed out, forming a

longitudinal streak. Spicules shield-shaped or leaf-like, imbricating.

No respiratory folds of rectum. No radula.

4. ITyzomenia Banyulensis, Pruvot, 1890. Length 30 mm. Colour

bright crimson.

Habitat.—Coiled ronnd the stems and branches of the Hydroid

Lafoea dnmosa.

'Bistribution.—Plymouth. (April, 1895. Half-a-dozen specimens.

E. J. Allen, W. G.) [Banyuls, Roscolf.]
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EXPLANATION OF PLATE X.

Fig. L—Xcomcnia BalncUi, Kor. and Dan. (?). A copy of Dalyell's figure of

Veriniculus vrassus, showing a group of ova.

Fig. 2.

—

Nconwnia carinata,Tl\\\VoeYg. A. from below, after Hansen. Zir. branchial

folds of rectum ; m. mouth ; p.f. pedal furrow. B. a contracted

specimen, from above, after TuUberg.

Fig. 3.

—

Uliopalomoda (ujlaophe)na: , Kow. and Mar.

A. An in(hvidual twined round a stem of Aglaophenia, enlarged. (After

Kowalevsky and Marion.)

B. An inilividua! twined round the branches of Aglaophoiia myriophylluin,

uat. size. (After Pruvot.)

C. Dorsal view of anterior extremity: the sensory papilla) of the buccal

cavity are seen projecting in front.

D. Ventral view of anterior extremity, showing the buccal apertui-e, the

pedal gland, and the ventral furrow.

(C and D after Kowalevsky and Marion.)

E. Ventral half of a transverse section in posterior part of body, showing
the foot lying in the ventral furrow. (MotUfied after Pruvot.)

cii. cuticle
; /. foot

; g. gonaduct (nephricUum, mucilaginous gland) ;

p. ectodermal papillaj, traversing the cuticle
;
p.n. pedal nerve-cords

;

r. rectum.

Fig. 4.

—

Mijzomeina Bamjulcnsis, Pruvot.

A. An individual coiled round a stem of Lafoea chimosa. n.s. =uat. size.

B. Posterior extremity, ventral view, showing the cloaca widely opeu at

the moment of egg-laying, o. ovum ; ts. tuft of slender spicides in

middle of ventral border of cloaca ; vs. ventral streak.

C. Wing-like spicules, forming a double row for the protection of the

ventral streak.

D. Shield-like spicules, arranged in an imbricating manner over the general

siu-face of body.

E. Small spicules found here and there among the sliield-like spicules.

F. Ventral part of a transverse section in middle region of body, showing
the reduction of the ventral furrow and the absence of a foot.

en. cuticle; p.n. pedal nerve-cord; sp, spicules; v.bs. ventral blood-

sinus.

All iigiu'es of this species after Pruvot.
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PRELIMINARY DIAGXOSES OF NEW SRECIES OF NON-MARINE
MOLLUSCA FROM THE HAWAIIAN ISLANDS. PART I.

By E. R. Stees, B.A., F.Z.S., etc.

Read Vlth June, 1896.

During the past few years Mr. R. C. L. Perkins has been collecting

natural-history specimens in the Hawaiian Islands, under the auspices

of a joint committee of the Royal Society and the British Association

for the Advancement of Science. Since Mr. Perkins may be still for

some time in the Islands, the final report on the Mollusca must be

delayed, and it therefore appears advisable to diagnose from time to

time the new species as they are found in the fresh material sent

home. It is hoped that the new forms will be fully illustrated in

the final report.

1, Macrochlamys Perkinsi, n.sp.

Testa imperforata, tenuis, cornea vel fusco-cornea, nitida, superne

sub lente indistincte striata ; spira depresso-conoidea, apice obtuso
;

anfr. 4^—5, regulariter et lente accrescentes, convexiusculi, ultimus

paulo supra medium subangulatus ; sutura subimpressa ; apertura

lunato-ovata, subobliqua
;

perist. simplex, tenue, rectum. Diam.
max. 6'5, min. 6, alt. 3'5 mm. ; alt. apert. 2'5 mm.

Hal.—Lanai (Perkins).

The difficulty of giving a serviceable description of these forms is

very great, but perhaps M. Perkinsi may be best identified by its

colour, which is darker than usual, by the narrowness of the last

whorl, the slowness and regularity with which the whorls increase,

and the striation on the upper surface.

2. Endodonta (Thaumatodon) eingens, n.sp.

Testa parva, late et perspective umbilicata, regulariter ruguloso-

striata, corneo-flavescens, rufo maculata ; spira depressa, apice

mediocri, loevi ; anfr. 5-5-5-, tumidusculi, compressi, regulariter

accrescentes, ultimus ad peripheriam rotundatus, basi convexius-

culus ; apertura rotundo-lunaris, lamellis duabus conspicuis parietalibus,

supera majore ; dentibus quatuoribus in labio. Diam. max. 4*5, alt.

1'5 mm.
Hob.—Mountains of Lanai, behind Koele (Perkins).

This shell recalls in form JE. hystrix, Mighels, but in lamellae and
teeth strongly resembles E. rugaia, Pease. It may be separated
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from this last species by the more depressed spire, the absence of keel

on the last whorl, deeper suture, the absence of revolving strise, etc.

3. Endodonta (Nesophila) Lanaiensis, n.sp.

Testa parva, late et perspective umbilicata, solidula, parum nitens,

lutea, strigis brunneis subaeciualibus picturata et radiata, confertim

costulata costulis parvis, circa umbilicum magis approximatis et

tenuioribus, basi sub lente indistincte spiraliter striata ; spira depressa,

apice laevi ; sutura impressa ; anfr. 4|- ; apertura ovato-circularis,

peristomate simplici, lamella unica volventi, parietali. Diam. max. 5,

min. 4, alt. 1-5 mm,
Sah.—Mountains of Lanai, behind Koele (Perkins).

In possessing only a single parietal lamella, this shell approaches

E. jugosa, Mighels, E. mbiginosa, Mighels, and E. decussatula, Pease.

Prom the last-named the absence of decussation, save for a few
intlistinct spiral strise on the base, will at once serve to separate it.

It may be distinguished from the two first-named by its smaller size,

more depressed form, and more distinct colour-markings ; the mouth
is also more drawn out from the body-whorl of the shell.

4. Endodonta (Pterodiscus) Wesleyi, n.n.

While dealing with species of Endodo7ita, it may be of service to

point out that the shell from the Hawaiian Islands made the type

of a section of Endodonta, called Trap idolatera ' by Mens. Ancey, and
subsequently Pterodiscus • by Mr. Pilsbry, is not really the Helix alata

of Pfeiffer. The true H. alata, Pfr.,^ has a columellar plait, and will

probably prove to be an Amastra, allied to ^. helicifonnis, Ancey. The
shell figured by Mr. Pilsbry, therefore, requires a new name, and
that of Wesley i may be suggested, in honour of Wesley Newcomb, who
has done such splendid work on the Hawaiian fauna.

5. Leptachatina impressa, n.sp.

Testa imperforata, dextrorsa, oblonga, pellucida, micans, pallide-

cornea, striata ; spira elongata, apice obtusa ; sutura impressa

;

anfr. 7^, convexiusculi, ultimus ^ alt. testce fequans ; apertura

sinuate -pyriformis
;

perist. simplex, tenue, margine dextro recto,

arcuato, columellari angusto, adnato, parietali nullo. Alt. 7,

diam. 2*5 mm.
Sah.—Mountains of Lanai, behind Koele (Perkins).

An interesting little species belonging to the striate group of

Leptachatina, principally from Kauai. There are only two specimens,

which, although they do not quite agree, belong to one species. No

' Preoccupied in Coleoptera.
^ Man. Conch., ser. ii, vol. ix, p. 36, i)l. iv, fig. 44.
^ Type in the British Museum.
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species of this genus has previously been recorded from Lanai

;

Mr. Perkins found seven.

6. Leptachatina semipicta, n.sp.

Testa imperforata, dextrorsa, acuminato-ovata, tenuis, nitida,

pellucida, fusco-cornea, leviter striatula, apice obtusula, pallidiore

;

sutura modice impressa ; anfr. 6-6^, plano-convexi, primi striatuli,

ultimus f altitudinis testte sequans, fere Isevis, apertura ovato-

pyriformis
;
peristoma margine dextro recto, incrassatulo, columellari

angusto, adnato, parietaii nullo. Alt. 8, diam. max. 4 mm.
I£ab.—Mountains of Lanai, behind Koele (Perkins).

There are, including young shells, about forty examples of this

species. Most of them have the lower half of the last whorl of a

lighter colour ; some, however, are unicolorous.

7. Leptachati^sta Perkinsi, n.sp.

Testa dextrorsa, ovato-fusiformis, tenuiuscula, sub lento striatula,

fuscescens, nitida, semipellucida, apice obtusulo, albido-corneo ; sutura

simplex, leviter impressa ; anfr. 6-63-, plano-convexiusculi, ultimus
-|- altitudinis testae sequans ; apertura pyriformis

;
peristoma margine

dextro leviter incrassato, intus albido-corneo, columellari angusto,

parietaii nullo. Alt. 10-5, diam. max. 5 mm.
Hah.—Mountains of Lanai, behind Koele (Perkins).

This and the next species are very closely allied, and may be

separated by the fact that L. Smithi is of a lighter colour, smaller

size, and is a trifle wider in proportion to its length. In L. Smiflii

the last whorl is slightly longer in proportion to the total length

of the shell.

8. Leptachatina Smithi, n.sp.

Testa dextrorsa, ovato-fusiformis, tenuiuscula, snb lente striatula,

pallido-cornea, nitida, pellucida, apice obtusulo, albido-corneo ; sutuia

simplex, leviter impressa ; anfr. 6-6i, plano-convexiusculi, ultimus

plus quam § altitudinis testa? tequans ; apertura pyriformis; peristoma

margine dextro leviter incrassatulo, intus albido-corneo, columellari

angusto, parietaii nullo. Alt. 9-25, diam. max. 4 9 mm.
Mab.—Mountains of Lanai, above Koele (Perkins).

For remarks on this species see those on the preceding one.

9. Amastra longa, n.sp.

Testa dextrorsa, elongata, subperforata, solida, substriata, epidcr-

mide nigro-fusco induta, apice acutiusculo ; sutura simplex ; anfr. 7,

modice plani, ultimus plus (|uam |- altitudinis testae sequans ; apertura

sinuato-semiovalis, intus albida ; columella superne parum plieata,

tum lamina parva transversim munita
;

peristoma simplex, rectum.
Alt. ir75, diam. max. 6*5 mm.
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Hah.— Lanai (Newcomb) ; windward side of Lanai, apparently

extinct (Perkins).

This is one of those species which are fast disappearing fi'oni the

fauna of the Hawaiian Islands, or are, indeed, already extinct. The
two specimens found by Mr. Perkins have lost their periostracum, but

others in the British Museiim, collected forty years ago, are in far

better condition. The species is, in foi'm, of the group of A. turritella,

Per., and has the blackish periostracum usually found on the species

of Amastra from Lanai.

10. Amastea fkatekjta, n.sp.

Testa sinistrorsa, ovato-turriformis, teniiis ; sutura impressa

;

anfr. 6A—7, convexiusculi, longitudinaliter striati, cpidermide fusco

vel nigro-corneo induti ; apertura ovata, mediocris
;
pciistoma rectum,

acutum, lamina mediocri. Alt. 10, diam. max. 5*5 mm.
Hah.—Mountains of Lanai, behind Ivoele (Perkins).

This interesting species belongs to the group of A: soror, Newc,
and A. elongata, Newc. It is clothed entirely with a dark-brown
periostracum, and is a little more inflated than either of the two
species mentioned. There are specimens in the Cumingian Collection

which have been labelled A. soror, and possibly these were part of the

series which induced JN^ewcomb to give Lanai as one of the localities

for that species. All later authors have given Maui only.

11. Amastea villosa, n.sp.

Testa elongato-turrita, sinistrorsa, subimperforata, crassula, pallide-

cornea, epidermide brunneo induta ; anfr. 7-7^, convexi, longitudi-

naliter et irregulariter valde striati ; sutura bene impressa ; apertura

lunata, fere recta
;

peristoma rectum, acutum, albidum ; lamina

columcllaris parva. Long. 20, lat. 7 mm.
i7«Z».—Molokai (Perkins).

This shell, nearly related to A. Hutch insonii, Pease, from Maui,
may be separated by its greater size, more elongate spire, and the

shape ox the last whorl, which is not so fusiform as in that species.

The suture is also more deeply impressed.

12. Amastea ctteea, n.sp.

Testa dextrorsa, imperforata, ovato-fusiformis, solidiuscula, nitidula,

flavida, suboblique valde striata, apice resinaceo, acutulo ; anfr. 6,

plano-convexi, primi mediocritcr plicati, ultimus f altitudinis testte

seqiians, epidermide nigro-brmmeo leviter indutiis ; sutura impressa

;

apertura ovato-lunata ; columella contorta ; lamina valida, alba

;

peristoma simplex, margine dextro recto, acuto. Long. 15, diam.

max. 8 mm.
Ilah.—Molokai (Hutchison, Baldwin).

Though not yet found by Mr. Perkins, I take the present

opportunity of describing this form. It is noteworthy for its light

straw-yellow colour ; the periostracum is almost entirely lacking, save
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on the last whorl, though traces may be seen on the earlier whorls.

]n shape it recalls A. simularis, Hartman, but is slightly more ovate

and shorter ; the difference in colour will at once separate them. The
plications on the apices of the two species are about equally marked.

13. Amastka simulakis, Hartman, var. eoseotincta, n.var.

Differs from the type in the colour being of a very much lighter

shade, the apex, however, being of the usual dusky tint; the shell

is also more ovate and shorter, and the lamina is slightly more
horizontal. I had proposed to describe this shell as a new species,

but a few specimens of the variable A. simularis show a slight

approximation, and it will, I think, only prove to be an extreme

variety.

Hob.—Molokai Mountains (Perkins).

14. Newcombia Peekinsi, n.sp.

Testa siuistrorsa, anguste perforata, elongato-fasiformis, solida,

cineraceo-fusca, striis vel strigis fuscis fulgurantibus eleganter picta

;

spira gracilis, apice obtuso, laevi ; anfr. 6i, plauiusculi, ultimus ^
altitudinis testte suba?quans ; sutura marginata ; columella subplicata

;

apertura parum obliqua, semiovalis, basi subangulata
;

peristoma

simplex, margine columellari superne dilatato, adnato. Alt. 25,

diam. max. 7*5 mm. ; apert. alt. 7'5, lat. 4 mm.
Sal.—Molokai Mountains (Perkins); Molokai (Baldwin, Hutchison).

Specimens are to be found in some collections under the name
of N. Philippiana, PfeifFer. The present species, however, is larger,

much more solid, the whorls are flatter, the colouring is lighter and

different, the columellar lip is more reliexed, and the perforation

more conspicuous.

One puzzling question of nomenclature requires consideration in

connection with the small, unicolorous, polished, almost imperforate

Zonitoid forms found in the Hawaiian Islands, and, indeed, scattered

over all Polynesia.

They have been placed most usually in Microcystis, Beck, in which
course M. Ancey and Mr. Baldwin, in their respective papers on

the Hawaiian fauna, have concurred ; the latter further making
Microcystis a section of Nanina, Gray. To deal with the latter

point first, it may be pointed out that Risso ' had previously used

Nanina for a Mediterranean marine Gastropod, and that the name
therefore must be removed entirely from the nomenclature of land-

shells. The other point, namely, whether these shells belong to

Microcystis at all, requires far more consideration.

1 Hist. Nat., vol. iv, p. 150, 1826.
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Beck proposed Microcystis in 1837' as a section of Nanina, Gray,

and he placed in it six species in the following order :

—

1. pellicula, Beck. This appears to be of uncertain identity, but

is most probably a Cape of Good Hope species near Zimjis

Natalensis (Pfr.).

2. trifasciella, ^ec^ = IIelix Cubensis, Pfr.

3. pictella, Beck=irelix Cubensis, Pfr.

4. ornatella, Beck.

5. filieeti, Beck= Helix Adamsi, Pfr.

6. amcenula, Beck= ? M. ornatella, Beck, var.

"We have first to settle whether Microcystis is worthy of retention

in our nomenclature, and then what species should stand as its type.

The principle which I would suggest should be applied is, that where
a genus is put forward in an old catalogue of this kind, with no special

named type, but a somewhat heterogeneous list of species, it shoidd

only be retained if one of two conditions be fulfilled, namely, that

it has either been properly adopted by some subsequent author prior

to any other name being suitably proposed, or where no other name
at all has been given to the group. Further, the first identifiable

species, not belonging to any other genus, should be the type ; or,

the first species, if the genus has been broken up, so placed by the

author dividing the group, provided, of course, it be originally in

the genus. Now, how do we stand with regard to Microcystis ?

Albers,''* in 1850, properly adopts this genus, placing as his first

species one not included by Beck ; his second, however, being

M. ornatella, Beck.

Morch,^ in 1852, gives M. ornatella as his first species; he created

at the same time the genus Cysticopis for ZT. Cubensis, Pfr. {= irifasciella

and pictella of Beck).

Beck's first species being of uncertain identity, I would therefore

suggest that ornatella be treated as the type of Microcystis. Now
these small Zonitoids hardly fit into the same genus as this species,

and therefore some other generic title is requii'ed for them.

It appears to me that Macrochlainys, Benson,* is the most suitable.

The advantages and disadvantages of retaining this name in nomen-
clature have been so recently discussed by Colonel Godwin-Austen,^
that I will not enter into the subject here, beyond saying that his

reasons for its retention appear sufticiently convincing. The t}q:>e is

M. Indica, Benson, which has been sometimes improperly contused

with the Helix vitrinoides, Deshayes, and is even now slightly un-
certain specifically : there is no doubt, however, that it agrees with
what is usually accepted as Macrochlainys. Whether our small forius

are in accord with the typical group of this genus anatomically,

1 Index INIoll., p. 2.

2 "Die Ileliceeu," p. 59.
» Cat. Voldi, 1852, p. 2.

* Joxirn. As. Soc. Bengal, vol. i, 1832, pp. 13, 7().

^ " Mollusea of India," vol. i.
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remains to be proved ; but, conchologically, they only appear to

differ in size.

For the present, therefore, I would suggest the following as a

convenient working classification:—
Genus Macrochlamys, Benson.

Section Macrocldamys, s.str.

Type M. Indica, Benson, to include all the highly
polished, depressed, almost and quite imperforate species,

which have no callosity in the aperture.

Section Microcystina, Morch.
Type M. Rinhii, Morch, to include the species which

have a reflected columellar lip showing a sinus or notch.

Section Lamprocystis, Pfeiffer.

First species L. excrescens, Mousson, to include the

species having a dentiform callosity on the columellar lip.

It has been already shown by Colonel Godwin-Austen^ that the

radula and jaw of Microcydina are similar to those oi Macrochlamys;

and he has formed a subfamily Macrochlaminaj to contain Macrochlaniys,

Mierocystina, and Uemiplecta, giving Helix JIumphreysiana, Lea, as

the type of the latter genus.

The species grouped under Microcystis by Semper'^ would appear

to fall in this grouping under Macrocldamys, his first species being

M. myops, Semper and Dohrn.

' "Mollusca of India," vol. i, p. 12.

2 " Eeisen im Areli. der Phil.," LandmoUuskeu, 1870, p. 43.
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ORDINARY MEETING.

Friday, 13th March, 1896.

Prof. G. B. Howes, Sec.L.S., Presideut, iu the Chair.

The following commimications were read:—
1. "On some Fresh-water Shells from the Island of Kolgucv."

By E. A. Smith, F.Z.S., etc.

2. " Notes on the Mollusca from a Rainwash at Darenth, Kent."
By A. S. Kennard.

3. " On the Aperture of a Baculite from the Lower Chalk of

Chardstoeli, Somerset." By. G. C. Crick, F.G.S., etc.

4. "The Female Organs of Neritina Jiuviatilis, Linn." By Prof.

G. Gilson.

5. "Report on a collection of Polyplacophora from Port Phillip,

Yictoria." By E. E,. Sykes, B.A., F.Z.S., etc.

]\Ir. W. Croiich exhibited a specimen of Pliolas cnsjMifa, Linn., and
a living specimen of Pctricola pholadiformis^ Lam., both from the

Crouch River.

Mr. H. Fulton exhibited a collection of the recent species of the

genus Amphidromus containing five-sixtlis of the known species ; also

a specimen of Extra extra, Jouss., from the Red Sea.

Mr. A. Sich exhibited a living sinistral specimen of Pyramidula
rotundata, Miill., which had been found in a garden at Chiswick

on 24tli August, 1895, and had since added one-eighth of an inch to

its shell.

Specimens in illustration of their respective papers were exhibited

by A. S. Kennard, E. A. Smith, and E. R. Sykes ; the last-mentioned

also exhibited forms of Achatinella Mighelsiana, Pfr., from Molokai,

Hawaiian Islands.

The President laid on the table, and called attention to, the record

by Mr. Haswell of the occurrence of a ]N"eomenian off Sydney, JST.S.W.

ORDINARY MEETING.

Friday, 10th April, 1896.

Prof. G. B. IIoAVES, Sec.L.S., President, iu the Chair.

The following communications were read :

—

1. " On a collection of Land-shells from South Celebes." By E. A.

Smith, F.Z.S., etc.

2. " Abstract account of Mens. Bernard's paper on the Morphology
of the Hinge in Pelecypoda." By B. B. Woodward, F.L.S., etc.

3. "Descriptions of new species of minute Marine Shells from
Bombay." By J. C. Melvill, F.L.S., etc.

4. "A new Helicoid Land-shell from New Zealand." By E. R.

Sykes, B.A., F.Z.S., etc.

Mr. S. Pace exhibited the radula and shell of Columhella sinuafa,
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G. B. Sby., from California, and stated that the radula showed the
species to be a true Columhella.

Mr. Da Costa exhibited the type of Bulimus [Bryptus) Salteri,

G. B. Sby., and a variety from Peru ; also B. atramentarius, Pfr.,

and B. Adamsoni, Gray?, from Bogota, B. Powisianus, Petit, from
the River Cauca, and a variety from the Valle de Magdalena,
Colombia.

On behalf of Mrs. Kenyon were exhibited a specimen of Valuta
undulata, Lam., having a thickened callus on the columella

;

a specimen of Pirula ficoides, Lam., having a notch in the outer
lip ; specimens of Cyprcea tigris, Linn., showing parallel lines in the
structure of the shell—all from South Australia.

Specimens in illusti'ation of their respective papers were exhibited

by J. C. Melvill, E. A. Smith, and E. R. Sykes; the last-mentioned
also exhibited British mariue shells, including Defrancia Leufroyi,

Mich., from Herm, Lepton squaiuomm, Mout., from Guernsey, and
the Brachiopod Argiope decollata^ Chemn., from the Scilly Isles.

ORDmARY MEETING.

Friday, 8th Mat, 1896.

Prof. G. B. Howes, Sec. L.S., President, in the Chair.

The following papers were read :

—

1. " On the Proostracum of a Belcmnite from the Upper Lias of

Gloucestershire." By G. C. Crick, F.G.S., etc.

2. " List of the Land-shells of the Islands of Batchian, Ternate,

and Gilolo." By E. A. Smith, F.Z.S., etc.

3. " Descriptions of four new species of Marine Shells from
Bombay." By J. C. Melvill, M.A., F.L.S., etc.

4. "Note on the occurrence of PetricoJa plioladiformis, Lamk., at

Shellness, Kent." By J. E. Cooper.

The author, while shore-hunting, at Easter, 1896, on Shellness,

near Sandwich, Kent, found several specimens of PetricoJa jilioladi-

fonnis, Lamk. ; though none of them contained the animal, they

were, with few exceptions, fresh and in good condition, so that there

seemed to be every probability this species was now living in Pegwell

Bay. The shells were scattered over at least two miles, and in

most cases were associated with single valves of Pholas Candida, to

which they bore a strong external resemblance. The specimens

collected showed considerable variation in breadth, and were more
solid than North American examples in his possession.

Mr. W. Crouch exhibited specimens of Petricola pholadiformis from

the Biver Crouch, Essex, and remarked that two living specimens

had, to his knowledge, been taken in that river, both at Cricksea,

a mile west of Burnham, in association with Pholas criiipata. He
contrasted the Essex forms with the descriptions and figures given by
Gould of the North American ones. He considered the species, whicli

he first noticed in July, 1890, had been introduced, and had "come
to stay."



PROCEEDINGS OF THE MALACOLOGICAL SOCIETY. 185

Specimens of the same shell were exhibited on behalf of Mr. A. S.

Kemiard, who wrote that he found the species at the beginning of

April, living in abundance at Herne Bay, Kent. All the examples
were collected between half-tide and low-water marks, and were
found in burrows about six inches long. The only other mollusc

he found living with it was Pholas candkla, Linn., but this was
by no means so abundant. As to the extent of its distribution, he
could not speak definitely, but he traced it for at least two miles

in an easterly direction, and it would probably be found in a westerly

direction beyond Whitstable. From its abundance, and from the

extent of the colony, there could be no doubt hut that it had been
established there for some time, whilst the proximity of Whitstable
was very suggestive as to the means of its introduction. Its super-

ficial resemblance to Pholas Candida, Linne, was most probably the

reason why it had previously been overlooked, and he suggested that

search be made for it in similar localities.

Mr. W. Crouch further exhibited a portrait of Miss Jane Saul
('«. 5 Dec. 1807, oh. 2 Sept. 1895), the last of the old shell-collectors,

and the friend of many conchologists, in whose honour the following

species (examples of most of which were shown) had been named :

1, Schizodesma Saulice, Gray (1838); 2, Murex Saulice, Sby. (1840);
3, Cyprma Saulice, Gask. (1843); 4, Cistula Saulice, Sby. (1843);
5, Triton Saulice, Rve. (1844); 6, Helix Saulice, Pfr. (1845); 7, liar-

ginella Saulice, Sby. (1846); 8, Nausitora SaidicB, Wright (1866);
also the genus Saulea, Gray (1867), for S. vitrea (Born).

Mr. S. Pace exhibited specimens of Columhella compta, Lischke,

and C. ple\(,rotomoidcs, Pilsbry, both from Japan, and pointed out

their specific identity.

Mr. B. B. Woodward exhibited a microscope slide of Phyllirrlwe.

Mr. A. Leicester exhibited photographs of Port Erin Bay, and
of the Marine Biological Station there ; also various British marine
shells, including a species of Peden, the specific identity of which
was uncertain.

Mr. R. Bidlen jSTewton exhibited, on behalf of Sir R. Bawson, the

original coloured drawings of the shell and animal of Plcurotomaria

Quoyana, F. and B., from which the figures in the " MoUusca of

the Blake Expedition " were taken.

Mr. E. A. Smith exhibited specimens of Helix hortcnMs, Miill.,

of a thin, unicolorous form, with rather thick periostracum, from
Brown Cow Island, in Casco Bay, near Portland, Maine ; also

specimens in illustration of his paper.

Mr. G. B. Sowerby exhibited a specimen of C'o7ius gloria-maris,

Chemn. ; also specimens of Spondylns auranfiiis, Lamk., and S. zonalix,

Lamk., to illustrate their specific identity; also a monstrosity of

Hdicella cantiana, Mont.
Mr. E. B. Sykes exhibited a specimen of Amastra Knudscni,

Baldwin, from Kauai, Hawaiian Islands.

Specimens were exhibited by Messrs. J. E. Cooper and J. Cosmo
Melvill in illustration of their respective papers.



136 PKOCEEDINGS OF THE MALACOLOGICAL SOCIETY.

OEDINARY MEETING.

Pkiday, 12Tn June, 1896.

Prof. G. B. Howes, Sec. L.S., President, in the Chair.

The following papers were read :

—

1. "On tlie Aplacophorous Amphineura of the British Seas." By
W. Garstang, M.A., E.Z.S., etc.

2. " Changes in Mineral Composition of Possil Shells." By G. F.

Harris, F.G.S., etc.

3. " Preliminary Diagnoses of new Non-marine Shells from the

Hawaiian Islands."" By E. 11. Sykes, B.A., P.Z.S., etc.

Mr. E. A. Smith exhibited a specimen of the recently-described

genus Pucjnus, Hedlcy.

Mr. G. F. Harris exhibited specimens in illustration of his paper.

On behalf of Mr. Mouckton were exhibited photographs of a col-

lection of shells.

Mr. E. E. Sykes exhibited specimens in illustration of his paper.
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ON THREE NEW SHELLS FROM THE COLLECTION OF
MR. B. C. THOMAS, OF BREST.

By G. B. SowERBY, F.L.S., F.Z.S.

Read \Zth November, 1S96.

PLATE XI.

The collection of very choice shells formed by Mr. Thomas, in

the course of many years and from many localities, contained

numerous types described and figured in the Journal de Conchylio-

logie from 1861 to 1878, besides two figured and described by
the writer in the Proceedings of the Zoological Society for 1881.

Most of these types have recently been purchased for the National

Collection.

I have now the pleasure of describing a Loforium of somewhat
remarkable character, also a Pecten and a Cardkim new to science.

Unfortunately Mr. Thomas neglected to preserve the records of

the localities whence many of his shells were procured, although

he found a considerable proportion himself, particularly at Tahiti

and among the Marquesas Islands, so that only with regard to the

Cardium can the habitat be relied upon. The Lotoriurn is probably

from the same source ; but Mr. Thomas could give me no information

as to the locality of the Pecten.

LoTORnjM ^ ARMATUM, n.sp. PI. XI, Pig. 1.

Testa late-fusiformis, crassa, rugosa, rufo-fusca ; spira pyi'amidata,

subgradata ; anfractus 6, primi rotunde convexi, spiraliter obsolete

striati, sequentes angulati, longitudinaliter irregulariter et sparsim

(
plicati, undique spiraliter sulcati, liris spiralibus 2-3 elevatis valde

tuberculosis instructi, penultimus bivaricosus, varicibus crassis, acute

tuberculatis, ultimus obtuse angulatus, valde et irregulariter tuber-

culatus et liratus, varicibus duobus crassis, latiusculis, tuberculis

productis subspiniformibus armatus ; rostrum breve, leviter coutortum,

lira crassa obliqua rugosa iustructum ; apertura ovata ; labrura

crassum, intus aurantium, duplicatum, tuberculis irregularibus denti-

formibus munitum ; columella nigro-fusco strigata, dense rugoso-

plicata. Long. 70mm. ; diam. maj. 42, min. 34 mm.
Hah.—Marquesas Is. ?

This remarkable shell bears no very close resemblance to any
hitherto known species. In form it is somewhat like L. cutaceum,

{

' Loforium, Montf., 1810, is prior to Lampiisia, Schumacher, 1817, whilst

Triton, Montf., and Tritoniiim, Link, are preoccupied.

VOL. II.—APRIL, 1897. 10
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Linn., and in colour it resembles Z. pynim, Linn. The Urge aro

produced on the varices into short blunt spines.

Pecten Thomasi, n.sp. PI. XI, Fig. 2.

Testa rotundato-ovalis, tenuis, leviter inflata, aequivalvis, oblique

subsequilateralis, costis numerosis (circa 30) irregularibus, Icevibus

planulato-rotundatis instructa, estus dilute purpurascens, flavo tincta,

saturate pui-pureo-fusco late radiata, auriculis mediocris, insequalibus,

fere rectangularibus
;

pagina interna saturate purpureo-fusca, ad

marginem maculis 5 flavis oruata. Long. 70, lat. 65 mm.
A shell of remarkably thin substance for its size, in form and

character almost like one of the small hyaline species, such as P. natans,

Philippi, but the prevailing colour is dark. The ribs are irregular,

some nari-ow and close, others broader and more rlistant ; the interior

of the left valve is very intense purple-brown, relieved at the margin

by five regular, well-defined yellow blotches.

CARDnTM Mendanaense, n.sp. PI. XI, Fig. 3.

Testa subquadrato-ovata, gibbosa, crassa, straminea, et albida, fulvo-

fusco variegata, radiatim costata ; costis 40 confertiusculis, anticis

rotundatis, crenatis, medianis complanatis, utrinque angulatis et

serratis, posticis oblique squamatis ; costarum interstitiis angustis

profunde excavatis, transversim rugatis
;

pagina interna alba, ad

marginem vivide purpurea. Long. 60, lat. 50 mm.
Hah.—Marquesas (or Mendaiia) Is. (Thomas).

This shell, remarkable for the vivid puii:)le margin of the interior,

is distinguished by the number and peculiar formation of the ribs,

which are nearly flat at the top, and angularly spread and serrated

at the sides, partially overlapping the deeply excavated interstices.

EXPLANATION OF PLATE XL

Fig. \. Lotoriiim armatiim, n.sp.

,, 2. Pecteu Thomasi, n.sp.

,, 3. Cardium Meudanaense, n.sp.
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THE POLYPLACOPHORA OF SOUTH AUSTRALIA.

By ^Y. T. Bednall.

Bead ISth November, 1896.

PLATE XII.

The late Mi*. G. F. Angas contributetl a paper to the Proceedings
of the Zoological Society of London in Jannary, 1865, on "The
Marine MoUuscan Fauna of South Australia," with a list of all the
known species iip to that time. The list included the following

representatives of the Chitonidaj :

—

Lophjrus nmricatus, A. Ad. Chcetopleura conspersa, H. Ad. &
Loplnjrus tulipa, Quoy & Gaira. Angas.
Lepidopleurus longicymba, Quoy & Lorica Angasi, H. Ad. & Angas.

Gaim. Plaxipliora ciliata, Shy.

Lepidopleuru& variegatus, H. Ad. & Plaxiphora petholata, Shy.

Angas. Stenochiton juloides, H. Ad. &
Lepidopleurus speciosus, H. Ad. & Angas.

Angas. Hanleya variabilis, H.Ad. & Angas.
Lepidopleurus liratus, H. Ad. & An- Acanthochites scutiger , Ad. & Reeve.

gas [=Z.«?5'?«M«^Ms (Reeve)]. Chitonellus Gunnii, Reeve.

A few years later I was able to add to this list, Callistochiton antiquus.

Reeve, and Lorica volvox, Reeve (included in "A List of Species of

Marine Mollusca found on the Coasts of the Province of South
Australia," privately printed by me in 1875). A third species,

formerly identified as Chiton siculoides, Carpenter, but now decided

by Mr. Pilsbry to he new; and a fourth, referred to Chiton con-

centricus, Reeve, but which now proves to be Mr. Pilsbry's Chiton Coxi,

ai'e here added.

In 1893 Mr. D. J. Adcock published " A Hand List of the Aquatic
Mollusca inhabiting South Australia," which contained all the above
enumerated species, with the following additional ones : Chiton Adelai-
detisis, Reeve, Chiton concentricus, Reeve, Acanthochites Zelandicus,

Quoy & Gaim., and Cryptoplax Burrowi, Smith.

The foregoing comprise all the species of Polyi^lacophora recognized
up to within the last two years as living in our waters. As a group
the Chitons have always gi'eatly interested me, and it has been a
long-cherished desire on my part to be able to satisfactorily identify

the South Australian forms, especially those described by Adams and
Angas. I was, however, able to make but little progress, partly owing
to the fact that the literature at my command was limited, and partly

because the shells had been overlooked in collecting. It was not
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until the publication of Mr. Pilsbry's work on the Polyplacophora in

the Manual of Concliology that the way was cleared for me. By
a careful study of this work as a whole I was soon enabled to refer

my specimens to their proper genera, and I further obtained a fair

grasp of their specific value. Ascertaining, too, from the Manual,
that some of our species were but little known in Europe and America,
and others again quite unknown to Mr. Pilsbry, I submitted my
material to him for inspection. Many of our shells were discovered

to be quite new, and the number of South Australian Chitons is now
considerably increased. The correspondence with Mr. Pilsbry has

enabled me to compile the present list of species, and I may here tender

my acknowledgment for the invaluable help he has rendered me.
Moreover, without the co-operation of Mr. E. H. Matthews, of Yorke
Peninsula, the work could not have been satisfactorily accomplished,

for the bulk of the collecting has devolved upon him. To Professor

Tate, Mr. D. J. Adcock, and Dr. J. C. Verco, I am also indebted for

valuable aid.

The following is a detailed list of all the Chitons that are credited

to the province of South Australia, the coast-line of which extends

from Eucla in the west, to Cape Northumberland, near its eastern

boundary, and includes Spencer and St. Vincent's Gulfs :

—

Zepidopleurus inquinatus (Eeeve).

Callochiton platessa (Gould).

Ischnochiton juloides, Ad. & Ang.
PiUhryanus, Bednall.

cariosus, Pilsbry.

PiJslryi, Bednall.

ustidatus (Reeve).

crispus (Reeve) [= C. longi-

cymha^ auct. non Blainv.].

fruticosus (Gould).

contractus (Reeve).

variegatus (Ad. & Aug.).

decussatus (Reeve).

ptychilis, Pilsbry.

Tateanus, Bednall.

smaragdinus (Angas).

virgatiis (Reeve).

Thomasi, Bednall.

Novcc-UollandicE, (Gray).

Callistochiton antiquus (Reeve).

Chiton tricostalis, Pilsbry.

Chiton calliozona, Pilsbry.

jugosus, Gould.

Coxi, Pilsbry [= C. concen-

tricHs, Bedn. non Heevej.

exoptandus, Bednall.

Bednalli, Pilsbry.

Lorica volcox (Reeve).

Loricella Angasi (Ad. & Aug.).

Plaxiphora petholata (Shy.).

conspersa (Ad. & Aug.).

gJauca (Quoy & Gaim.) [=-P.

ciliata, Ang. non Shy.].

Acanthochites ashestoides (Smith).

Bednalli, Pilsbry.

granostriatus, Pilsbry.

speciosus (H. Ad.).

Matthewsi, Bednall & Pilsbry,

variahilis (Ad. & Aug.).

Cryptoplax striatus (Lamk.), var.

Gunnii.

Species whose Occurrence is Doitbtful.

Ischnochiton Adelaidensis (Reeve). Acanthochites Zelandicus (Quoy
Chiton limans, Sykes [= C. muri- Gaim.).

catus, Ad. non Tilesius]. scutiger (Ad. & Reeve).
tulipa, Quoy & Gaim. Burrowi (Smith).
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"With the exception of the doubtful species, authentic specimens of

all the foregoing have passed through my hands. It will be seen

that when Mr. Adcock's list was published in 1893 only twenty-two
species were credited to our waters, and amongst these all the doubtful

ones. In the short space of less than three years I have been enabled

to augment the list to thirty-seven known, and six doubtful species, in

fact to all but double the number, which it must be admitted is good
evidence of the richness of South Australia in Polyplacophora.

1. Lepidopleurus mauiNATus (Reeve).

Chiton inquinatus, Reeve: Conch. Icon., sp. 154.

Lepidopleurm lirutus, H. Adams & Angas : Proc. Zool. Soc. 1864,

p. 192; Pilsbry, Man. Conch., ser. I, vol. xv, p. 101.

A small elongate species, ornamented dorsally with fine, longitudinal,

microscopically-closely-beaded riblets, which become coarser and
somewhat divergent on the side slopes ; and with the terminal and
lateral areas concentrically sulcate, the lateral areas especially so.

The colour is not constant, varying from dirty yellow to dark
brown. The South Australian examples which have been taken

do not exhibit the brown spots on the summits of the valves that

are present in New Zealand ones, and as shown in the figure given in

the Conch. Icon. Length 10, breadth 3 mm.
Huh.—East and west sides of Southern Yorke Peninsula, South

Australia ; Port Phillip, Victoria ; Tasmania ; also New Zealand
(Suter, Nautilus, ix, p. 108).

A small Chiton obtained amongst a great number of specimens

collected in company with Mr. E. H. Matthews in March, 1895,

was forwarded to Mr. Pilsbry, with another and larger unnamed
example that had been obtained from Hobson's Bay, Victoria. An
examination of the shell had shown me that it was a Lepidopleurns,

but I was not prepared for the discovery, by comparison with the

types, that it was conspecific with Reeve's C. inquinatus, since I had
concluded that a colour variety of Lepidopleurus \_IscIinochiton^

variegattis, Ad. & Aug., would prove to be synonymous with that

species.

2. Callochiton platessa (Gould).

Chiton platessa, Gould: Proc. Boston Soc. Nat. Hist., vol. ii (1846),

p. 143; Pilsbry, Man. Conch., ser. I, vol. xiv, p. 49,

pi. X, figs. 1-5.

A single specimen of this well-known New South "Wales species

was obtained at Port "Willunga, St. Vincent's Gulf, by Mr. W.
Kimber. The coloration of the South Australian specimen is ruddy
brown, with cloudy patches of white on the margins of the valves,

near the girdle ; the umbones of the fifth, sixth, and seventh valves

are bright orange-red, the same colour showing beneatli the brown
tint of the valves anterior to them, but not on the posterior valve

:

on this there are a few white spots.
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3. IscHNOCHiTON (Stenochiton) juloides, Ad. & Ang.

PI. XII, Fig. 1.

Stenochiton juloides, Adams & Angas : Proc. Zool. Soc. 1864, p. 193;

op. cit. 1865, pi. ii, fig. 15; Pilsbry, Man. Conch., ser. I,

vol. xiv, p. 55, pi. xvi, figs. 6-8.

A very peculiar and easily recognized form of Chiton, hut one

that does not often fall into the hands of

the collector. In addition to the original

description by Adams and Angas, the amplified

one of the type-specimen by Dr. Carpenter

is given in the Manual of Conchology, so it

is nnnecessaiy to repeat them here. Four speci-

mens have come into my hands, all of which,

besides one or two others that I know of, were
found living on Pinna shells, below low-water

mark. The very young ones 5-7 mm. in length

are not uncommon in shell sand, but the full-

grown shell is by no means easily obtained.

Length of largest specimen 46 mm., breadth

8 mm.
^«J.—(Type) Holdfast Bay (Angas); Largs

Bay (Adcock) ; Yorke Peninsula (Matthews).

t , 1

\ 3

Ischnochiton juloides,

Ad. & Aug.

4. IscHNOCHiTON (Stenochiton) Pilsbrtanus, n.sp.

Shell small, thin and delicate, narrow and elongated, evenly high-

arched, and ronnded dorsally. Surface glossy and smooth ; under the

lens seen to be closely dotted with white on the lateral areas and end

valves, and with short longi-

tudinal strokes on the central

areas. Colour various : pale

green, closely and indistinctly

mottled with white, and with

several brown dots along the

posterior sutural margin of

each valve, and marked with

white, or sometimes pink, at

each umbo, or of a dark chest-

nut shade blotched at each

umbo with white. The girdle

light, with dark bars. An-
terior valve somewhat wider

than long, the anterior slope

straight or slightly convex.

Intermediate valves over twice as wide as long; lateral areas well

raised, but not with sharply defined anterior borders, and narrowly

wedge-shaped, not extending'to the outer-anterior angle of tegmentum.

Ischnochiton Pihhryanus, n sp.

1, dorsal view ; 2, veutral view of median

valve ; 3, anterior view of same ; 4, dorsal

view of posterior valve ; 5, lateral view of

same.
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Posterior valve slightly longer than wide, the central mucro but

slightly projecting, posterior slope slightly convex. Interior white,

or showing the brown in dark specimens. Sutural laminae very small,

and separated by a wide straight sinus. Insertion plates very short,

little longer than the eaves. Anterior valve with 13, intermediate

valves 2-2, posterior valve 14 slits. Girdle very narrow, clothed

with smooth scales. Length 5*75, breadth 2 mm.
Hah.—Troubridge Shoal, St. Vincent's Gulf, on seaweed (? Zostera).

This minute species resembles Ischnochiton juloides in general

features, but has much shorter valves. The megalaesthetes are

conspicuous under the microscope, appearing as somewhat regularly

arranged white dots on the lateral areas, head valve, and posterior

portion of tail valve, and as short white longitudinal lines on the

central areas.

5. Ischnochiton (Heterozona) cakiosus (Pilsbiy).

Heterozona cariosa (Carpenter MS.), Pilsbry : Man. Conch., ser. I,

vol. xiv, p. 65, pi. xxiv, figs. 20-2.

An oblong shell, with rounded valves, of a dirty yellowish hue,

sometimes spotted with brown. Finely reticulated on the summits of

the valves, becoming coarsely divaricately striate on the side slopes.

Lateral areas with several riblets, which are broken up into coarse

uneven granules, and occasionally bifurcate. Anterior valve closely

radiate
;
posterior valve concentrically pustulose. Girdle in the vicinity

of the valves crowded with large flattened projecting scales, unequal

in size, the marginal ones being very much smaller. The carious

state of the valves of very many of the specimens of this species is a

noticeable feature, hence the specific name. Length 52, breadth 19 mm.
Hah.—Encounter Bay ; and many stations in both St. Vincent's

and Spencer Gulfs ; also Port Fairy, Victoria, where the species attains

a large size.

"Australia" is the country recorded for the .species. Although
plentiful under blocks of limestone at several places in St. Vincent's

Gulf, it is not mentioned in Mr. Angas' List of South Australian

Shells ; nor does it appear to have been located by any collector prior

to this.

6. Ischnochiton Pilsbrti, n.sp. PI. XII, Fig. 2.

Shell oblong, elongated, with broadly arched rounded valves, not

carinated. Colour, imifonn ochi'aceous yellow. Anterior valve with

about thirty-six closely-set, radiating, finely pustidose riblets, not

extending to the apex, shorter riblets occurring occasionally between

the others at the oviter margin, the area around the apex granulose.

Intermediate valves coarsely unevenly granulated on the dorsal area,

the granules gradually transformed into coarse, uneven, slightly

convergent and then divergent coiTugations on the side slopes, the

interspaces of the coiTugations increasing in width towaitls the

outer edges ; lateral areas distinctly raised, naiTow, and ornamented
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with from three to five pustulose ribs, the outer ones being the more
prominent, small granules studding the spaces

between the ribs. Sutural plates roimded ; sinus

wide, somewhat inclined to convexity. Interior

white. Posterior valve very indistinctly radiated,

but iiTegularly concentrically granulated towards

the margin and everywhere studded with smaller

granules. Umbo antero-central, the slope behind

it scarcely concave. The anterior valve has 1
1

,

the median 1, and the posterior 11 slits. Girdle

densely covered with very small flattened, im-

bricating, striated scales, becoming smaller to-

wards the outer edge. Length 38, breadth

12 mm.
Bah.— Sultana Bay, Yorke Peninsula, at which

locality only a few specimens have been obtained.

In reference to this shell Mr. Pilsbry writes

that it is allied to /. cariosus in the sculpture of

the central areas, but has the girdle of the typical

Ischnochiton Pilsbryi, Ischnochitons.
n.sp.

7. Ischnochiton ustulatus (Eeevc).

Chiton ustulatus, Peeve: Conch. Icon., sp. 102; Pilsbry, Man. Conch.,

ser. I, vol. xiv, p. 96, pi. xxiv, figs. 100, 1-4, 11, 12.

An elongate oval shell of a scorched brown hue, except upon the

dorsal ridge of all the valves except the anterior one. On the summit
of the last seven valves the dominant colour gives place to creamy

white with longitudinal splashes of burnt brown. The surface of the

valves is apparently smooth, but by the aid of a lens is seen to be

minutely reticulated. The lateral areas are but slightly raised, and

both they and the tenninal valves are very indistinctly radiately and

concentrically striated. The girdle is pale yellow, and the scales on

it so minute as not to be discernible without the aid of the microscope.

Interiorly the shell is tinged with puiple, paling to bright pink at the

junction of the valves, a characteristic that is constant and serves well

as a means of identification. Old specimens are very much eroded

on the dorsal ridge. Length 45, breadth 16 mm. Large specimen,

1. 67 X 21 mm.
Hah.—Many stations in St. Vincent's Gulf, under blocks of lime-

stone, at low-water mark. Fine specimens east and west sides of

Southern Yorke Peninsula.

Not included in Mr. Angas' List of South Australian Mollusca, but

recorded by him from New South Wales, where it does not appear

to occur. I have received specimens of /. divergens under this name.

The excessively small girdle-scales are diagnostic. In life this Chiton

is a very conspicuous object, the deep dark-brown shell standing out

in strong: contrast to the brilliant orange-coloured girdle surrounding it.
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8. IscHNOCHiTON CEispus (Rceve).

Chiton crispus, Reeve: Concli. Icon., sp. 120; Pilsbry, Man. Conch.,

ser. I, vol. siv, p. 89, pi. xxiv, figs. 98, 99.

Inchnochiton ITaddoni, Pilsbiy : Man. Conch., ser. I, vol. xiv, p. 88,

pi. xxii, figs. 67-73.

This species, until its description by Mr. Pilsbry in the Manual
of Conchology as /. Haddoni, was quoted by Mr. Angas in his List of

South Australian Shells, and accepted by Australian conchologists,

as Lepidopleurus longicymha, Blainville, and distributed by them as

such. In shape it is elongately oval, and decidetUy carinate on the

dorsal ridge—/. longicymla being rounded—with finely decussated,

striated central valves, concentrically granulate tenninal valves, and
longitudinally striated lateral areas : it attains to a length of about
an inch. This species is extremely variable in coloration, and the

remarks of Reeve with regard to /. longicymha are equally applicable

to it. He says : "It would be vain to attempt to describe the
variations which this species exhibits in colour and design of painting

;

in this respect it is of all Chitons the most variable, but the sculpture

is unifoiTu throughout." The most conspicuous form is black, with
a broad white dorsal band.

Hah.—Encounter Bay, Rapid Bay, Port Willunga, Marino, Southern
Yorke Peninsula, and many other localities in South Australia ; Port
Pairy, Victoria ; New South Wales ; Tasmania. It appears to occur

generally along the southern coast of Australia from Port Jackson,

in New South Wales, to Port Lincoln, in South Australia, including

Tasmania, and to represent in Australia the New Zealand /. longicymha.

9. IscHNOcniTON FRUTicosus (Gould).

Chiton frut ico-ins, Gould: Proc. Boston Soc. Nat. Hist., ii, p. 142;
Pilsbry, Man. Conch., ser. I, vol. xiv, p. 91, pi. xxiii,

figs. 78-80.

A specimen of this Ischiochiton, which is common in New South
Wales, has very recently been obtained by Mr. E. H. Matthews
on Southern Yorke Peninsula. It is of the normal size.

10. IscHNocHiTON coNTEACTus (Reove).

Chiton contractus, Reeve: Conch. Icon., sp. 78; Pilsbry, Man. Conch.,

ser. I, vol. xiv, p. 93, pi. xxiii, figs. 81, 82.

Chiton pallidus, Reeve: Conch. Icon., sp. 92; Pilsbry, Man. Conch.,

ser. I, vol. xiv, p. 89, pi. xxiii, fig. 91.

The identification of this species has given me much trouble,

because I could not satisfactorily assign it to either the description

or figure of C. co7itractus in the Conch. Icon., while at the same time
I seemed constrained to look upon C. pallidus as the representative of

the shell. It is, however, accepted on the authority of Mr. Pilsbry,

Nautilus, vol. viii, 1895, p. 129, where also it is stated that "Mr.
Sykes considers pallidus, Rve., a synonym." Dr. Caipenter's notes

on the British Museum specimens, as given by Pilsbry (Manual of
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Conchology, vol. xiv, p. 89), fully describe this species, although I

have not yet seen a South Australian specimen streaked with any
other colour than olive. Length 42, breadth 18 mm.

Hah.—Encounter Bay ; St. Vincent's Gulf (Eapid Bay, "Willunga,

Marino) ; Troubridge Shoal ; east and west sides of Southern Yorke
Peninsula, under stones, low-water mark ; also Port Pairy, Victoria.

Not included in Angas' Molluscan Pauna of South Australia,

Proc. Zool. Soc. 1865.

11. ISCHNOCHITON VAEIEGATTIS (Ad. & Aug.).

LejiidopJeurus variegatus, H. Adams & Angas: Proc. Zool. Soc. 1864,'

p. 192 ; Pilsbry, Man. Conch., ser. I, vol. xv, p. 102.

A small species attaining a length of two-thirds of an inch. It is

oblong in form, and the coloration appears to be peculiar to it amongst
the South Australian Chitons. Some are cream-coloured, with just

a few dots of brown, especially along the dorsal ridge and the outer

edge ; others, again, are blotched with green and irregularly dotted

with brown, and a large proportion are blackish-brown throughout,

except for a j)ale longitudinal streak along the dorsal ridge, which is

almost always maculated with the prevailing colour.

Not known to Mr. Pilsbry, who, however, on receipt of specimens

from me, wrote that he had no doubt of the identification. The
original description is, I think, sufficient to enable the student to

recognize this species, if in his possession, but probably it is not to be

found in many collections.

Hah.—Plentiful at Sultana Bay, Yorke Peninsula; also at Hard-
wicke Bay, Spencer Gulf.

12. IsCHNOCHITON DECUSSATUS (RcCVe).

Chiion decussatm, Eeeve : Conch. Icon., sp. 107 ; Pilsbry, Man. Conch.,

ser. I, vol. xiv, p. 93, as a synonym of /. contractus, Peeve.

Chiton cafitus, Eeeve: Conch. Icon., sp. 145.

Lepidopleurus speciosus, H. Adams & Angas: Proc. Zool. Soc. 1864,

p. 192.

Shell oval, fiill-grown specimens measuring nearly two inches in

length by an inch in width. Colour greenish or yellowish white,

painted on, and in the vicinity of, the summits of the valves with

elongated triangular patches of brown, the apices pointing posteriorly.

Some specimens dark brown throughout. The end valves and lateral

areas are ornamented with concentric rows of closely-set but perfectly

distinct granules, irregular in size ; central valves carinate, finely

decussately striate on the summit, thence to the outer margin diver-

gently flexuously striated. Girdle brown, sometimes mottled with

white, covered with small closely imbricating scales.

Hah.—Sultana Bay (fine specimens) ; Troubridge Shoal ; Port

Willunga, in St. Vincent's Gulf ; also Port Lincoln (Angas), and Hard-

wicke Bay, in Spencer Gulf.
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The distinct granular ornamentation of this species at once dis-

tingaiishes it from any other South Australian Chiton. It is curious,

therefore, that Mr. Angas, who collected it in this Colony, did not

recognize its identity with the shells in the Cumingian Collection,

described by Eeeve as under the above name.

13. IscHNOCHiTON- PTYCHius, Pilsbry.

Ischnochiton ptychius, Pilsbry: Nautilus, vol. viii, p. 53.

It is a small oval pink-tinged shell, with wrinkled striations on the

dorsal areas, and somewhat coarse concentric sulcations on the lateral

areas, which are strongly serrated at the sutural margin. Length 1 1

,

breadth 8 mm.
Hah.—One specimen, St. Vincent's Gulf, in all probability at Port

Willunga (Bednall). A second one has been obtained by Mr. E. H.
Matthews at Sultana Kay.

14. IscHNocHiToisr Tateanus, n.sp. PI. XII, Fig. 3.

Shell oval, elevated, obtusely carinated, side slopes slightly convex

;

colour generally of a sordid grey, minutely mottled with brown or

green, sometimes spotted with brown ; in occasional specimens the

second, thii'd, and sixth valves are black. Interior whitish, tinged

with purjile green, yellow, or brown in

different examples. Central valves finely

decussated throughoiit, not excepting the

summits, with veiy fine, even pustulose,

striations, becoming a little coarser and more
defined on the side slopes towards the

margin ; lateral areas somewhat raised, and
having about five to seven somewhat in-

distinct, roughened riblets, the riblet on the

posterior edge being double the width of

the others, and cut up into transverse, back-

wardly diverging, short riblets or oblong

pustules by concentric grooves, which strongly

sen-ate the posterior edge of the valve. In

some specimens the growth-lines are strongly

marked. Anterior valve with numerous
thread-like pustulose stria3, j)osterior edge

serrated similarly to the central valves.

The tail valve having the mucro central, and
the posterior sharply defined from the central Ischnochiton Tateamis, n.sp.

area. The fonner ornamented with riblets

radiating as in the anterior valve ; the central area being sculptured

like the immediately preceding valve, the slope from the umbo is

concave. Sinus very wide and shallow. Anterior valve 9 or 10,

central 1, posterior 8 slits. Girdle naiTow, composed of scales deeply

grooved on the outer edge, very closely and in-egularly set together,

gradually diminishing in size towards the outer edge. Length 21,

breadth 1 2 mm.
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Hal.—Dredged only in Sultana Bay (E. H. Matthews).
The chief characteristic of this species is the serrated posterior

edges of the valves, and it answers very closely in several particulars to

Carpenter's Isclmochiton serrafus (Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 122, and xv, p. 78). Mr. Matthews tells me that the coloration of

this species when living affects that of the object to which it may
be attached. It is a beautifully scidptured species, but inconspicuous

as regards colour. I have named it after Professor Ralph Tate in

acknowledgment of my indebtedness to him for the loan of literature

which was indispensable to me for the identification of the Chitons

of this province.

15. IsCHNOCHITOX SlIAEAGDINDS (Angas).

Lophyriis smaragdinus, Angas: Proc. Zool. Soc. 1867, p. 115, pi. xiii,

fig. 28; Pilsbry, Man. Conch., ser. 1, vol. xiv, p. 137,

vol. XV, pi. XV, fig. 27.

Hob.—Yankalilla, Port Willunga, Noarlunga, Marino, and Largs

Bay, the last being near the entrance to the Port Adelaide Kiver.

It has been obtained recently by Air. Matthews near Cape Spencer,

Investigator Strait. Its type locality is Port Jackson, New South
Wales, and it also occurs in North-West Tasmania.

This beautiful little Chiton was unknown as a South Australian

species until the commencement of 1895, when, within the space of

three months, it was discovered in several localities comprised in

a distance of about thirty miles on the eastern shores of St. Vincent's

Giilf. Specimens occur having the pattern of the variety picturatuSy

but more sombre in coloiir than the Port Jackson examples, with
scattered blue spots somewhat as in /. lentiginosus. In several Port

Jackson specimens examined the slits vary from 10-11 in the anterior,

and from 9-12 in the posterior valve.

16. IsCHNOCHiTON vniGATUs (Recve).

Chiton virgatics, Reeve: Conch. Icon., sp. 192 ; Pilsbry, Man. Conch.,

ser. I, vol. xiv, p. 78, pi. viii, figs. 72, 73.

In form this species is rather long and narrow, and the girdle-

scales are very small, much finer than in /. smaragclinus. The last

character at once separates /. virgatus from the young /. lentiginosus or

/. smaragdinus, which have relatively large girdle-scales. The tyi^e-

specimens are recorded to be 5 mm. in length, and 2 in breadth. The
average length of those in my collection is 8 to 9 mm., and breadth 4,

but I have one example ITS mm. long and 4-5 wide.

Mah.—Original locality "Port Lincoln," in all probability collected

by Harvey. It is plentiful on both sides of Southern Yorke Peninsida
;

and I have it from Encounter Bay, Port Willunga, and Marino.

A very diminutive but most daintily painted shell, quite distinct

from its allies—/. lentiginosus, Sby., and /. smaragdinus, Angas. Its

essential distinguishing characters have been drawn by Dr. Cai-penter

from the type- specimens in the Cumingian Collection, and these are

published in the Manual of Conchology ; since as only two specimens
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were at Dr. Carpenter's command, and those exceedingly small, I may-

be permitted to write more fully in regard to the coloration, having

numerous examples to work from. The ground tint is grey, speckled

with minute sky-blue, or emerald-green spots, sometimes intenningled

with angular blotches of white, the spots and blotches often surrounded

by a setting of golden brown, giving the surface a beautiful opalescent

hue. On the summits of the valves the coloration is distinct and

decided : in the majority of specimens the anterior valve is painted

with a white blotch, the second, third, and fourth with black blotches,

the fifth and sixth with broad white blotches, that on the sixth always

the larger, in fact the largest of all of them, giving place on the

seventh to a narrow white line, while on the posterior valve the white

blotch increases in size again, and forks from the umbo into two
divergent white streaks to the margin. The only variation from this

style of painting is when the black blotches of the second, third, and

fourth valves give place to white, in which case there is an irregular

line of white on the summit from one end of the shell to the other.

The girdle is white, painted at varying distances with naiTow black

stripes. /. virgatus should not be confounded with /. leniiginostis,

which differs from it both in shape and markings and in the nature

of the girdle-scales.

17. IscHNOCHiTON Thomasi, u.sp. PI. XII, Figs. 4 and 5.

This name is proposed for an Ischnochiton belonging to the group of

I. smaragdinus, I. lentiginoses, I. Mayi, and I. virgat us, but most nearly

allied to the first of these. The general contour

is that of /. smaragdinus, or somewhat narrower

;

and the tail valve differs in having the slope

behind the mucro notably concave, while in

/. smarngditius it is nearly straight. The
colour-pattern is unlike any of the varieties of

Angas' species, being closely mottled in rather

chequered design with white, blue, and light-

orange, mingled in varying proportions on

different specimens ; and there are usually olive

clouds on each side of the ridge, accompanied

by whitish streaks or spots, and on the tail

valve these marks often diverge backward.

Along each sutural margin there are two to

four dark dots on each side. The general tone

is a light greenish-yellow. Girdle light,

tessellated with dark bars opposite the sutures,

the scales smooth, as in /. smaragdimis. Valve i

with 10, ii to vii with 1-1, \'iii with 9 slits.

Length 10-5-14, breadth 5-7-5 mm.
Hah.—Marino, St. Vincent's Gulf, in pools at high-water mark, on

smooth pebbles ; Cape Spencer, Investigator Strait, under similar con-
ditions, within the influence of the surf (Matthews). It is named in

honour of Mr. H. Thomas, who has executed excellent drawings of

this and other South Australian Chitons.

Ischnochiton Thomasi,
n.sp.
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Other specimens refei'able to this species are found under largish

blocks of stone, near low-water mark, at Hardwicke Bay, Spencer Gulf.

They are somewhat broader than the type. The colours are the same,

except that they are paler throughout, with the whitish tints pre-

dominating more. The slits in one of these specimens stand : Anterior

valve 8, intermediate valves 1-1, posterior valve 7.

/. Thomasi is undoubtedly very near to /. smaragdinus, but it seems

proper to signalize by a new name the real differences between the two
forms. It has much coarser girdle-scales than /. virgatus, Keeve.

18. IscHNOcniToif (Ischnoeadsia) Jfov^-HoLLANDi^ (Reeve).

Chiton NovcB-Hollandm (Grray MS.), Eeeve : Conch. Icon., sp. 142
;

Pilsbry, Man. Conch., ser. I, vol. xiv, p. 145, pi. xix,

figs. 67-9.

Chiton [Lojjhjrus) Australis, Tenison-Woods: Proc. Roy. Soc. Tasmania,

1877, p. 46 {7ion Sby.).

This Chiton has only been recognized as a denizen of South
Australian waters during the last two years, although it had been

obtained at the Bluff, Encounter Bay, by two or three collectors some
time previously. So far as I know it has not been found at any
other station in this province. The Manual of Conchology gives

Adelaide, South Australia, but this is an error, for the coast-line in the

immediate neighbourhood of Adelaide is a long stretch of sandy beach,

and quite unsuited to the habits of the species under notice. /. Novm-
JIoUandicR is apparently a common species in Tasmania, where it has

been confounded with /. Australis (the New South Wales form) and

distributed by collectors as such.

19. Callistochitox antiqutjs (Reeve).

Chiton antiqims, Reeve: Conch. Icon., sp. 169; Pilsbry, Man. Conch.,

ser. I, vol. xiv, p. 274, pi. lix, figs. 29-35.

There can be no mistaking this beautifully sculptured Chiton, with

its malleated upper surface, acutely ribbed side slopes, prominently

costated end valves, and doubly costated lateral areas, all the

costations being sharply cut into well-defined rounded nodules, small

at their commencement and gradually increasing in size towards the

margin. "Australia" is the habitat given by Reeve for the type-

specimen, which in all probability was obtained at Port Jackson.

It was not known as a South Australian species to Angas when listing

our shells in 1864; but some three years later it was collected

by myself at Marino, on the east side of St. Vincent's Gulf, and

subsequently at Port Wilhmga. Mr. Matthews has lately collected

it on Yorke Peninsula. It also occurs at Port Molle, Queensland

(Coppinger). My largest New South Wales specimen measures

18x10 mm., in accordance with the dimensions given in the Manual

of Conchology ; but I have South Australian examples 22 mm. long.

It must be admitted, however, that they are not so presentable

as those from the eastern colonv.
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20. Chiton tricostalis, Pilsbry.

Chiton (canaliailatus, var. ?) tricostalis, Pilsbry : Nautilus, vol. viii

(1894), p. 54.

This is a handsomely sculptured shell, though somewhat sombre in

hue. For many years I referred it to C. muricatus, Adams [i.e.

C. limans, Sykes] ; and under that name sent it to Mr. Pilsbry, who,

however, found it to be a new species. Length of type 17, breadth

11 mm. I have since obtained examples 30 mm. long by 13 broad.

Hah.—Sultana Bay and Troubridge Shoal, at very low tides, under

blocks of limestone; also dredged in St. Vincent's Gulf by I)r. Verco.

Mr. E. H. Matthews has a seven-valved specimen of the shell in his

collection.

21. Chiton calliozona, Pilsbry. PI. XII, Fig. 6.

Chiton [aereus^ var.] calliozona, Pilsbry: Nautilus, vol. viii (1894),

p. 55.

and, moreover,

Mr. Pilsbry is

Of the true Chitons this is our largest species,

exceedingly handsome. The description given by
exhaustive ; but he appears to have had from
me for the purpose but an ordinary-sized speci-

men— 17 X 9 mm. One now before me is quite

45 X 23 mm. ; and Mr. E. H. Matthews, who
should be credited with the discovery of this fine

species, is in possession of shells 50 X 25 mm.
He has lately obtained specimens beautifully

blotched in some of the valves with chocolate

brown.
Hah. — Sultana Bay, at low - water, under

blocks of limestone ; also dredged in the same
locality.

22. Chiton jugosus, Gould.

Chiton Juqosus, Gould : Proc. Boston Soc. Nat.

Hist., ii (1846), p. 142.

Chitori co7icentrici(s, Reeve : Conch. Icon. (1847),
sp. 95.

Two or three specimens of this Chiton were in

the local collections credited to South Australia,

but they could not be satisfactorily accounted for.

the Easter vacation 1896 several examples were obtained by Dr. W. G.

Torr, at Port Willunga.

Chiton calliozona,

Pilsbry.

However, during

23, Chiton Coxi, Pilsbry.

Chiton Coxi, Pilsbry : Proc, Acad. Nat. Sci. Philadelphia, 1894, p. 85,

A specimen of this shell obtained by me many years ago from
Kangaroo Island, remained in my collection as C. concentricus,
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Reeve, and on this authority I believe that species is included in

Mr. Adcock's list. A closer examination of specimens recently secured
at Sultana Bay proves that they are conspecific with C. Coxi, from
Port Jackson.

Ilah.—Kangaroo Island and Southern Yorke Peninsula (South
(Australia) ; Port Jackson (New South Wales).

It is a prettily-marked species, of a bronze-green colour throughout,
and is allied to the preceding.

24. Chiton exoptandus, n.sp. PI. XII, Pig. 7.

Oblong, strongly elevated with acute dorsal keel and straight side

slopes. Cream or brownish-white, heavily blotched on some valves with
reddish-brown, sparsely maculated with dots along the ridge, and more
or less mottled with the same colour or with j)inkish-brown on the other

valves, the markings tending to fonn arcuate

longitudinal streaks on the lateral areas and
end valves. Girdle rose - pui^ple or reddish-

brown, with whitish naiTower bars opposite

the sutures. A whitish wedge or triangle

spreads backward from the mucro on the tail

valve. Median valves acutely beaked (when
not eroded), the beaks but slightly projecting

on the straight or concave posterior margins
of valves, which at the sides are regularly

and closely serrate. Central areas with a smooth
wedge-shaped band along the narrowly rounded
ridge (wider and triangular in valve ii) ; the

pleura with about fourteen to eighteen strong,

narrow, rounded, longitudinal ribs, about as

wide as their intervals ; six or eight inner

grooves on each side, shorter, not extending

to the anterior edge of valves (short grooves on
valve ii more numerous) ; the grooves becoming
smaller towards umbones. Lateral areas well

raised, with some arcuate, coarse, irregular wrinkles in the direction

of growth-lines, bipartite by a median radial sulcus, more or less

interrupted into a series of triangular or long pits, whilst in some
specimens the areas are trisulcate on some or all valves. Yalve i,

short, erect, the anterior slope straight and shorter than the sutural

margins ; apex free and erect ; sutural margin emargiiiate ; sculptured

with eighteen to twenty radial, pitted grooves, the riblets more
or less crenulated. Valve viii, small, with post-central decurved

mucro, the posterior slope concave, sculptured with radial grooves and
riblets. Interior pink, or purplish where marked outside with brown

;

sinus extremely narrow (1mm. wide). Valve i with eight slits;

ii to vii, 1-1 ; \'iii, ten slits. Girdle clothed with very convex, smooth,

and polished scales, measuring slightly over -5 mm. in width. Length
27-28, breadth 14-15 mm.; divergence 97 degrees.

Chiton exoptandus,

n.sp.
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Hah.—Dredged generally iu St. Vincent's Gulf. Also taken under

blocks of limestone, Sultana Bay.

Most nearly allied to C. Bednalli, but the sulci of the pleura are

more numerous, and many more of them are short, not attaining- the

anterior border of valve toward the lieaks. The sulci of the pleura are

continued and curved inward upon the slope of the diagonal line. The
outer slope of each individual rib of the pleura is more abrupt than the

inner, giving a somewhat imbricate effect. Chiton Coxi differs from

this species iu having fewer sulci on the pleura, nnsculptured lateral

areas, and non- serrate sutures.

25. Chiton Bednalli, Pilsbry. Tl. XII, Fig. 8.

Chiton Bednalli, Pilsbry, Nautilus, ix (1895), p. 90.

Ilah. — Sultana Bay, Yorke Peninsula, one

specimen.

This form is very closely allied to C. exoptandm.

The latter differs, however, conspicuously in

coloration.
^L^

Chiton Bednalli, Pils.

2G. LoRiCA VOLVOX (llccve).

Chiton volrnx, Reeve, Conch. Icon., sp. 31
;

Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 237, pi. lii, figs. 14-21.

Chi'on cimolius, Reeve, Conch. Icon., sp. 141.

This well-known New South "Wales sjiecies

occurs in South Australian waters at three

localities in St. Vincent's Gulf, viz. : Port

Willunga, Marino, and Sultana Bay, where it

is obtained at low tides under blocks of stone.

It is not a scarce shell, and it is therefoi'e

curious that it is omitted from Mr. Angas' List;

he, however, mentions it as occurring at Port Lincoln in a list of New
South Wales shell? published in the Proc. Zool. Soc.

27. LoRiCELLA Angasi (Ad. & Angas).

Lorica Anxjan, H. Adams & Angas: Proc. Zool. Soc. 1864, p. 193;
Pilsbry, Man. Conch., ser. I, vol. xiv, p. 238, pi. li,

figs. 9-13; Proc. Acad. Nat Sci. Philad. 1894, p. 87.

Hah.—Sultana Bay (Matthews) ; Rapid Bay (Angas) ; Holdfast
Bay (Bednall) ; New South Wales (Cox, Brazier).

This fonn is by no means easily obtained, and for the reason, I

believe, that it is located in deeper water I was fortunate on one
occasion in getting a very fine specimen, which was on a large frond of

fucus, thrown up on the beach after a heavy gale. The differences

|:
between this and the preceding species have been noted by Dr.

Carpenter, and reproduced in the Manual of Conchology. The peculiar

features of L. Angasi have subsequently been indicated in Pilsbry's

paper on the Port Jackson Chitons.

VOL. II.—APRIL, 1897. 11
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28. PLAXirnoRA petholata (Sby.).

Chiton petholatus, Sby. : Mag. Nat. Hist., n.s., vol. iv (1840), p. 289;
Conch. Illust., figs. 64, 65.

Plaxipltora fetholata, Pilsbry : Man. Conch., ser. I, vol. xiv, p. 323,

pi. Ixviii, figs. 62-7.

This is the commonest Chiton of the rocky portions of the South
Aiistralian coast-line, and it may be taken in numbers at nearly high-

water mark between the crevices of the rocks just as the incoming
tide reaches them. P. petholata attains to a large size, specimens

frequently measuring 95 mm. in length, by 55 in width.

29. Plaxiphora conspeesa (Ad. & Aug.).

Chcctopleura conspersa, Adams & Angas : Proc. Zool. Soc. 1864,

p. 193.

Plaxiphora petholata var. conspersa, Pilsbry: Man. Conch., ser. I,

vol. xiv, p. 324.

Although not a common species, many specimens have now been
collected by me when in company with Mr. E. H. Matthews. They are

quite distinct from P. petholata in any stage of growth, and, moreover,

have a difi^erent habitat, for whereas P. petliolata is only taken on rocky

coasts on which the surf beats heavily, P. conspersa occurs in company
with the Ischnochitons under blocks of stone in comparatively smooth
water. The principal superficial differences appear to be that

P. conspersa is more elevated, and the lateral areas, instead of having

a narrow, finely corrugated, diagonal riblet, separating them from

the pleural tract, are defined \>j two coarsely nodulous riblets,

one on each side of the area, the intervening space having similar

sciilpturing to that on the body of the shell. Length (largest

specimen) 30, breadth 18 mm.
Ilab.—"Under rocks, Port Lincoln. A beautiful and rare species"

(Angas) ; North Arm, Port Adelaide, on Pinna (Bednall) ; Sultana Bay,

Yorke Peninsula (Matthews and Bednall). In none of these localities

does P. petholata occur.

Under the heading Teratology, in the Introduction to vol. xiv of the

Manual, p. xiii, Mr. Pilsbry writes :
— " The occun-ence of six- and

seven-valved Chitons has been noted as early as the time of Linnaeus.

It is likely that the six-raked ivcre artificial fahrications, although

a certain number may perhaps be traced to incorrect drawings."

Mr. Matthews is in possession of a veritable six-valved specimen of

P. conspersa I

30. Plaxiphora glauca (Quoy & Gaim.).

Chiton fflaucus, Quoy & Gaim. : Voy. Astrolabe, Zool. iii, p. 376,

pi. Ixxiv, figs. 7-1 1.

Plaxiphora e/lauca, Pilsbry : Man. Conch., ser. I, vol. xiv, p. 325,

pi. Ixviii, figs. 68-72.

It has been my good fortune at the last moment to become j^ossessed

of a specimen, although only a small one, of this species. It was
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obtained at a part of the coast-line of Soutliern Yorke Peninsula that is

very seldom visited. I ascei'tained that, although living in the same
neighbourhood as P. petholata, it is easily distinguished by its bright

green girdle and the diiferent nature of the bristle, and also that it

attains a larger size. When di'ied the girdles of both species assume
the same appearance ; but there is no diihculty in separating the

species, for the valves of P. glauea are not corrugated as are those of

P. petholata. I do not think there is any doubt that Mr. Pilsbry is

right in his surmise that this "is probably the form Angas collected

at Guichen Bay, South Australia, and listed us P. ciliata.''''

31. ACANTHOCHITES ASBESTOIDES (Smith).

Chiton [Aeanthochiton) ashestoides (Cpr. MS.), Smith : Zool, Coll.

H.M.S. "Alert," p. 83, pi. vi, fig. G; Pilsbry, Man.
Conch., ser. I, vol. xv, p. 17, pi. ii, fig. 55.

Acantliochites asbcstoide.i, Cpr. : Pilsbry, Proc. Acad. Nat. Sci. Philad.

1894, p. 79, pi. iii, figs. 16-20.

The description of the species is fully given by Mr. E. A. Smith,

and the salient features of the shell have further been recapitulated

by Mr. Pilsbry. One specimen in my collection, were it not curled,

would measure 20 mm. in length.

Hab.—Southern Yorke Peninsula (common) ; Rapid Bay, east side

of St. Vincent's Gulf; Port MoUe (Queensland). I have also specimens

collected in Hobson's Bay (Victoria), which should confirm the locality

of the type-specimen in the British Museum.

32. AcANTHOCHiTES Bednalli, Pilsbry.

Acantliochites Bedndli, Pilsbry: Proc. Acad. Nat. Sci. Philad. 1894,

p. 81, pi. ii, figs. 7-11.

To the very full description of the above shell, Mr. Pilsbry adds the

following:—"The species is closely allied to A. granostriatus, but

the valves are more solid ; the dorsal areas are much more deeply striated

longitudinally ; that of valve viii is largely broken into granules. The
sutural laminge in A. Bednalli are greenish; the pustules of the side

areas are somewhat hirger and rather less regularly arranged

in longitudinal series. A. Bednalli differs from A. Coxi. in having

much more conspicxious and silky sutural tufts, in the colour of the

interior and sutural laminae, in the flat pustules, and in lacking

the curved diagonal rib, which in A. Coxi extends from the apex of

each median valve to its lateral slits." Length 13, breadth 6-5 mm.
Hab.—Occurs plentifully in company with A. ashestoides at Sultana

Bay, Yorke Peninsula, under very small stones, near high-water mark.

I do not yet know it from any other locality.

33. AcANTHOCHiTES GRANOSTKiATUs, Pilsbry.

Acanthochites granostriatus, Pilsbry: Nautilus, vol. vii(1894), p. 119;

Proc. Acad. Nat. Sci. Philad. 1894, p. 81, pi. ii, figs. 1-6,

pi. iv, fig. 37.

This species was included amongst a number of Chitons submitted
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by mc to Mr. Pilsbiy, who attaclied the following note: "Differs

from Port Jackson types iu colouring somewhat, but is the same
thing in sculpture practically."

Hab.—Two examples were obtained in company with A. asbestoides

and A. Bednalli, Pils., at Sultana Bay, Yorke Peninsula. Since

obtained plentifully at Hardwicke Bay, Spencer Grulf. The type-

specimens were collected at Port Jackson and Port Hacking, New
South Wales, by Dr. J. C. Cox.

34. ACANTHOCHITES SPECIOSUS (H. Ad.).

Cryptoplax [Notoplax) speciosus, H. Adams: Proc. Zool. Soc. 1861,

p. 385.

Acanthochites speciosus, H. Ad. : Pilsbry, Man. Conch., ser. I, vol. xv,

p. 32, pi. i, figs. 23-6.

Acantliochites {Notoplax) speciosus, H. Ad. : Pilsbry, Proc. Acad. Nat.

Sci. Philad. 1894, p. 83, pi. iv, figs. 31-3.

This species is scarce in collections, because seldom taken whilst

shore gathering.

Hah.—St. Vincent's Gulf, fine specimens dredged alive by Dr. J. C.

Yerco, attached to sponges, etc. ; Southern Yorke Peninsula, amongst
rocks ; also Pliuders Island, Bass Straits ; Tasmania.

35. Acanthochites (Notoplax) Matthewsi, Betln. & Pilsbry.

Acanthochites Matthewsi, Beduall & Pilsbry: Nautilus, vol. vii (1894),

p. 120; {Mtoplax?) Pilsbiy, Proc. Acad. Nat. Sci.

Philad. 1894, p. 83, pi. iv, figs. 27-30.

A very beautiful and unique Chiton, sent me some four or five

years ago by Mr. Matthews, who took it during an extremely low tide

in Sultana Bay, Yorke Peninsula. I sent it to Mr. Pilsbry, who
pronounced it to be new, with sculpture " extremely peculiar, and
different from that of any previously known member of the family

Acanthochitida3." Length 26, breadth 8 mm. (a di'ied specimen).

36. Acanthochites (Loboplax) vakiabilis (Ad. & Angas).

Hanleya variahilis. Ad. & Aug.: Proc. Zool. Soc. 1864, p. 194;
Pilsbry, Man. Conch., ser. I, vol. xv, p. 101.

Acanthochites {Kotoplax'^) t'«rm5//?s, Pilsbry : Proc. Acad. Nat. Sci.

Philad. 1894, p. 84.

A small oblong shell, the whole surface of which is ornamented

with small pustules. Mr. Pilsbry, in 1893, placed it amongst
"Insufficiently described Chitons" (Appendix II, vol. xv, of the
" Manual of Conchology ") ; but in the following year, in his " Eeview
of Australian Acanthochitidse " (Proc. Acad. Nat. Sci. Philadelphia),

included it as a probable Notoplax. I collected one specimen at Rapid

Bay, and a second at Kangaroo Island. Visiting Mr. E. H. Matthews
on Yorke Peninsula, I took them with me, and on looking through his

material found several others, whilst our first excursion resulted in the

captui'e of many more specimens. At my request, Mr. Matthews has
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since made a careful microscopic examination of the species in order

to ascertain its true generic position, and the following are his notes :

—

"Anterior valve has five broad ribs, and the insertion plate is one-

third as long as the front slope, carrying five deep slits ;
central

valves 1-1
;

posterior insertion plates short, with five oblique slits.

Sinus wide, square, and very porous. Girdle narrow, corneous,

densely covered with minute hyaline spicules, fringed with longer

spicules on the edge. Sutural tufts of long horn-coloured spiculse

at valve sutures, seven on each side ; four tufts on anterior valve

alternately with ribs. There are two colour varieties of this species

—

one being creamy white, having the side slopes mottled with olive

green, and a brown streak along the I'idge from valves 1-7
; the other

variety is dark brown or black with whitish markings. Distinct from

Hanleya by reason of slits and insertion plates, and from Angana
by the presence of slits in insertion plates of posterior valve, and girdle

carrying minute spicuke, not scales." Length 15, breadth 8 mm.
Hah.—(Type) Yorke Peninsula (Angas) ; Southern Yorke Peninsula

(E. H. Matthews) ; Rapid Bay, Kangaroo Island (Betlnall).

37. Ceyptoplax steiatus (Lamk.), var. Gunnii.

ChitoneUns Gicniiii, Reeve : Conch. Icon., sp. 5.

Cryptoplax stn'atiis var. Gunnii, Pilsbry : Man. Conch., ser. I,

vol. XV, p. 54, pi. 'siii, fig. 14.

This variety of Lamarck's Chiton striatus is exceedingly plentiful

at all suitable localities on the South Anstralian coast-line, and

attains a very large size. It also occurs in Tasmania.

SPECIES WHOSE OCCUERENCE IS DOUBTFUL.

38. IscHNocHiTON Adelaidensis (Recvc).

Chiton Adelaidensis, Reeve: Coneli. Icon., sp. 123; Smith, Zoology

H.MS. "Alert," p. 79.

Ischnochiton Adelaidensis, Reeve : Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 136, pi. xxiv, figs. 7, 8.

Mr. W. H. Harvey, in the early days of the colonization of South

Australia (1854-6), collected many natural-histoiy specimens, which

he transmitted to England, and presiimably amongst them the present

species. Reeve describing it three or four years later as from Port

Adelaide. The opinion of Messrs. E. A. Smith and H. A. Pilsbry,

however, is that, as with many other specimens in the Cumingian Col-

lection, the labels had become mixed. The discovery in the early part

of 1895 of a closely allied shell at several stations on the east side of

St. Vincent's Gulf, induced me to communicate with Mr. Smith, and to

suggest that the specimens, which I could not satisfactorily separate

from /. smaragdinus, Angas, might possibly be /. Adelaidensis, and

in that event the two species were probably identical. Mr. Smith

identified my specimens, however, as /. smaragdinus; consequently Ave

still need evidence that /. Adelaidensis is a denizen of South Australian

waters.
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39. Chiton limans, Sykes.

\_=muricatus, Ad. non. Tilesius. For synonymy see ante, p. 93.]

Recorded by Mr. Angas, under the name of Lophyrus muricatus, as

having been collected "under stones at low-water, Port Lincoln";
but it does not occur in South Australian collections as a local species.

Can Mr. Angas have identified the shell lately described as C. tricostalis

by Mr. Pilsbry as C. muricatus, Adams ?

40. Chiton tulipa, Quoy & Gaim.

Chiton tulipa, Quoy & Gaim. : Voy. Astrolabe, Zool. iii (1834), p. 389,

figs. 35, 36 ; Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 185, pi. xxxi, figs. 43-9.

Lophjrus tulipa, Quoy: Angas, Proc. Zool. Soc. 1865, p. 186.

Hal.—"Under stones, low-water, Port Lincoln" (Angas). This

South African species is not known to have been obtained subsequently,

and Angas' identification may be regarded as probably incorrect.

41. AcANTHOCHiTES Zelandictjs (Quoy & Gaim.).

Chiton Zelandicus, Quoy & Gaim. : Voy. Astrolabe, iii, p. 400, t. Ixxiii,

figs. 5-8; Reeve, Conch. Icon., sp. 58.

Acanthochmtes Hooheri, Gray : Dieffenbach's " Travels in I^ew
Zealand," vol. ii, p. 262.

Acanthochites Zealandicns, Hutton : Manual N.Z. Moll., p. 117;
Pilsbry, Man. Couch., ser. I, vol. xv, p. 16, pi. xiv,

figs. 9, 10.

It is exceedingly doubtful whether this species is an inhabitant

of South Australian waters.

42. AcANTHOCHiTES scuTiGER (Ad. & Reove).

Chiton scutiger, Ad. «& Reeve : Conch. Icon., sp. 178.

Acanthochites scutiger, Pilsbry: Man, Conch., ser. I, vol. xv, p. 20,

pi. ii, figs. 51, 52.

I do not know this shell, and have not yet had an opportunity

of visiting Port Lincoln, the locality from which it is recorded by
Mr. J. F. Angas. Its occurrence in Australian waters is discredited

by Pilsbry (Proc. Acad. Nat. Sci. Philad. 1894, p. 76).

43. Ceyptoplax Bueeowi (Smith).

Chitonellus larvcBformis, Reeve : Conch. Icon., sp. 3.

Chiton (^Chitonellus) Burrowi, Smith: Zool. Coll. H.M.S. "Alert,"

1884, p. 85.

Cryptoplax Burrowi, Haddon : " Challenger," Polyplacophora, p. 42,

pi. iii, figs. 1 1 a-m.

Cryptoplax Burroivi, Pilsbry : Man. Conch., ser. I, vol. xv, p. 54,

pi. ix, figs. 6-10.

Hal.—Port Adelaide (Reeve).

Not known in South Australian collections.
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EXPLANATION OF PLATE XII.

a. dorsal A'iew of entire shell.

b. anterior, median, and posterior valves.

c. portion of girdle magnified.

d. portion of posterior valve enlarged.

e. lateral view of posterior valve.

Fig. 1. Ischnochitou juloides. Ad. & Ang.
2. I'ilsbryi, u.sp. (2* lateral view).
3. Tateanns, n.sp.

4. Thomasi, n.sp.

5. var.

6. Chiton calliozona, Pilsbry.

7. exoptandns, n.sp.

8. Bedualli, Pilsbry.



160

DESCmrTIONS OF NEW SPECIES OF EXDODONTA AND
FLAMMULINA FllOM NEW ZEALAND.

By E. Murdoch.

Read \lth December, 1896.

1. Endodonta (CHAPvorA) voETEX, n.sp«

Shell minute, discoidal, concave above and below, colour wbitish,

with a few broad streaks of pale brown at irregular distances, some-

what shining, thin and semi-transparent. Whorls 5, slowly increasing,

somewhat rounded, the first three very narrow, the fourth, much
larger, rising to nearly the same level as the last whorl, the last,

rising abruptly from its suture, curves a little outward to its summit,

from thence to the base it is regularly arcuate, where it curves in to the

large umbilical crater; closely ribbed, about 19 per millimetre, ribs

directed slightly forward, interstices between the ribs ornamented with
fine hair-lines, varying from four to seven ; sutures very deep ; in the

penultimate and last whorls the ribs do not extend down into the deep

sutures. Spire concave to about one-third of the height, embryonic
shell of one and a half whorls, shining, sculptured with very fine con-

centric strije. Aperture vertical, concentric, peristome straight, acute,

margins convergent, columellar margin descending nearly vertically,

not reflected, more widely arcuate than the upper margin. Umbilicus

deep, large, nearly half the diameter, showing all the volutions.

Diam. 1*6, height "75 mm.

r

Emlodonta vortex, n.sp.

Type in mv collection.

Hal.—Toko, near Stratford, North Island (R. M.).

This shell is very near to -£'. stilantialha, Suter ; it differs in being

rather more depressed, the body-whorl not being so large in proportion

to the rest of the shell, and in its coloration. From E. Huttoni, Suter,

it may be distinguished by the gradually increasing whorls, their

greater number, and the wide umbilicus.
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2. Endodonta (Charopa) coma, Gray, var. multicostata, n.var.

Shell small, subdiscoidal, umbilicated, pale fuscous with a few pale-

brown spots, dull, thiu, and semi-transparent. Whorls 5J, convex,

slowly and regularly increasing, ornamented with slightly curved

close ribs, about 1 1 per millimetre, curving slightly backward until

they cross the periphery, straight on the base, interstices between the

^:^^^^
£'

Endodonta coma, Gray, var. mnlticostafa, u.

ribs ornamented with fine growth-lines. Spire a little elevated, flatly

convex, embryonic shell smooth ; sutures not deep. Aperture oblique,

Innately rotund, peristome straight, acute ; umbilicus broad, conical,

nearly half the diameter, showing all the volutions ; base rounded.

Diam. 4'3, height 2 16 mm.
JIah.—AVaiiganui, Korth Island (E,. M.).

This shell may be distinguished from E. coma, Gray, and E. pseudo-

coma, Suter, by the ribs being firm and much closer together. It may
prove to be a distinct species, but, with only a single dead example
for comparison, it seems better to unite it with £. coma, to which
in many respects it is closely allied.

3. Flammuliwa (Phenacohelix) perplexa, n.sp.

Shell globosely depressed, iimbilicated, pale brown, base occasionally

darker, spotted and reticulated with brown, the reticulations frequently

FUnnmidlna perplexa, n.sp.

extending over the whole shell, most developed on the upper surface,

usually a few larger spots near the sutures, dull, thin, and semi-

transparent. Whorls 5, convex, gradually increasing, body-whorl
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rounded, higher than broad (slightly angiilated in the young), not

descending, closely ribbed, about 8 ribs per millimetre, sloping slightly

backward on the upper surface, a little undulating at the peiiphery,

straight on the base, interstices between the ribs ornamented with

fine hair-lines, reticulated with fine striae. Spire convex, embryonic

shell smooth and shining ; sutures impressed. Aperture oblique,

rotundly lunate, columella descending, gradually arcuated, slightly

thickened, and rather broadly dilated above, white
;
peristome simple,

straight, margins slightly approaching. Umbilicus deep, about 1 mm.
in diameter, usually whitish within the crater ; base rounded. Diam.
maj. 6"8, min. 5'5 mm. ; height 4'5mm.

Type in my collection.

liah.—Wanganui, Cape Egmont, North Island (R. M.).

This shell has been confounded with Phacussa hypopolia, Pfr., a species

which varies considerably. Mr . W. Moss has had examples compared with

the type of P. hypopolia in the British Museum, and found they were not

that species, from which it may be distinguished by the more rounded

base, more dilated columella, and very diiferent coloration. Recently

I received from Mr. H. 8uter examples of P. hypopolia fi-om Pelorus

Valley, South Island, a local variety, which in contour and coloration

very closely resemble F. perplexa : the latter differs in the umbilicus

being a little wider, the base somewhat more rounded, the body-whorl

being proportionately a little greater in height to its breadth than in

this variety, the aperture a little less oblique, and the shell half a

whorl less. No well-marked characters separate the two forms.

4. Flammulina (Allodiscus) Mossi, n.sp.

Shell small, subdiscoidal, narrowly umbilicated, yellowish horny,

didl, thin and semi-transparent, spotted and somewhat reticulated with

rufous markings, usually a number of larger splashes near the sutures,

extending to the peripheiy on the body-whorl, base with a few lighter-

Flammulina Mossi, n.sp.

coloured spots and streaks. Whorls 5-5^, rather convex, regularly

increasing, the last not descending, rounded, closely ribbed, about 10 ribs

per millimetre, sloping slightly backward on the upper surface, straight

on the base ; interstices between the ribs with fine growth-lines,

reticulated with fine striae. Spire convex, embryonic shell smooth and

shining, sutures well impressed. Apertiu'e very oblique, lunate

;

columella shortly descending, arcuate, 'a little thickened and reflected

above ;
peristome thin, straight, margins slightly approaching.
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Umbilicus deep, narrow, about '5 mm. in diameter ; base somewhat
rounded, gradually impressed on approaching the umbilical crater.

Diam. maj. 5, min. 4'25mm. ; height 2'8mm.
Type in my collection.

Ilab.— Wanganui, Cape Egmont, Toko near Stratford, Manawatu,
North Island (R. M.).

In shell characters this species is intennediate between Allodiscus

and Phenacohelix ; the umbilicus and aperture agree well with the
former section, whilst the ribbing and colour-markings call to mind
the latter. It has been confounded with Phenacohelix piliila, Reeve:
Mr. W. Moss has had examples compared with the ix^Q of that species

in the British Museum, from which it was found to differ considerably

in its smaller size, its more oblique and less broadly lunate aperture,

and in its narrow umbilicus ; the latter varies fi-om 25 to -5 mm. The
dentition is that of Allodiscus. I have much pleasure in connecting
with this species the name of Mr. William Moss, of Ashton-under-
Lyne, who has assisted in clearing up the position of this and the
preceding species.
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NOTES ON A COLLECTION OF MAEINE SHELLS FROM THE
ANDAMAN ISLANDS, WITH DESCEIPTIONS OF NEW SPECIES.

By J. C. Melvill, M.A., F.L.S., and E. R. Sykes, B.A., F.Z.S.

Bead Wth December, 1896.

PLATE XIII.

Eaely in 1896, througli the kind instinimentality of Mr. F. W.
Townscnd, of Manora, Karachi, we received from Mr. G. H. Booley,

of Port Blair, two small Andamanese collections, the marine portion

mostly having been dredged by himseK, although no data or particulars

of exact locality have come with the specimens. There were likewise

a few Helices, MelanicB, and other terrestrial or fluviatile species,

which, however, are not enumerated in the present paper.

The Andaman Islands have been fi'equently searched for Mollusca,

and the leading and more conspicuous species would seem now pretty

well known to Malacologists ; few attempts, however, at cataloguing the

molluscan fauna have been made. Many new fonns have been of late

years described from this region by Mr. G. B. Sowerby, Messrs. Geoffrey

and Henry Nevill, and others, whilst, among the smaller species,

the Marquis de Folin has enumerated many novelties.

The most important contribution of recent years has, perhaps, been

that of Mr. E. A. Smith, ^ in which seventy-five species, collected

by Lieut. -Col. L. "Worthington Wilmer, are catalogued, six of them
being described as new. About twenty-five of these are here recorded

as being in Mr. Booley's collection, including three of the six new
species described by Mr. Smith, viz. : Pleurotoma Wilmeri, Ficsus

ahiornits, and Turritella infraconstricta.

We hope to receive further consignments fi*om Mr. Booley, and,

in time, to be able to off(!r lists of productions of these prolific

Islands to the members of the Malacological Society ; in the meantime,

we would mention that our catalogue contains over ninety species,

six being considered new.

The species already recorded in Mr. Smith's paper are distinguished

by an asterisk.

1. Hydatina (Aplttsteum) aplustke, L. (= Amplustre ThalassiarcJii,

Mart.). Extends to Mauritius. One juvenile example.

2. * Atys cylindkica, Helbling. A large example.

3. ToKNATINA cf. OLIVULA, A. Ad.

4. Teeebea cinerea. Born. According to Tryon, a variable

species, of which the name cinerea should be taken as the aggregate.

1 Proc. ZooL Soc. Londou, Nov. 5, 1878, pp. 804-821, 1 plate.
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Amongst the Andaman Island forms may be enumerated, besides

the type, T. haciUus, Desb., lactea, Dcsb., and apicina, Desb.

5. CoNus CAPiTANETJs, L. Ouly in young condition.

6. Pleurotoma acutigemmata, Smitb. Tbe author of tbis species

has examined our specimen, and considers it undoubtedly bis shell.

Tryon places this as a synonpn of P. jabata, Hinds, but bad never

seen either an example or a figure.

7. Pleurotoma (Crassispira) nivea, Phil. A very pretty species,

desciibed originally from Formosa. Two specimens.

8. Pleurotoma tigrina. Lam. Two specimens, in juvenile con-

dition, but fine.

9. Pleurotoma co:vcrNJJ'A, Dkr. A fine example, with operculum,

of tbis very beautiful species. Dunker described it from China. Our
specimen is 28 mm. in length, of pale-fawn colour, very elegantly

s])irally carinated, the canal and portion of the basal region suffused

with pale carnation.

10. Pleurotoma (Drillia) Booleyi, n.sp. PI. XIII, Pigs. 6, 7.

D. testa fusiformi, eleganter attenuata, solidiuscula, aufractibus

10, ochraceo-brunueis, ad suturas impressis, venti'icosulis, longi-

tudinaliter obtuse rotundi-costatis (costis infra juxta suturas evanidis,

apud medium anfractuiim binodulosis), spiraliter liri-striatis, liris ad

medium fortioribus, et apud basim numerosis, apertura ovato-oblonga,

labro extus efi^uso, sinu lato, columella recte, canali parum producto.

Long. 19, lat. 6 mm.
Though a shell of no particularly marked character, we cannot

exactly match it with any other known Drillia. The colour is

a pleasing ochraceous-brown, tbe spire graceful, attenuate in tbe upper
wliorls, the rounded ribs crossed with lirte, tbe two central ones

becoming nodulous'^'at the juncture with the ribs, the mouth is oval-

oblong, sinus broad, outer lip effuse, columella straight.

11. Pleurotoma (Drillia) ochroleuca, n.sp. PI. XIII, Pigs. 4, 5.

D. testa attenuata, fusifonni, solida, Itete ochracea, apice albo, au-

fractibus 9, supernis albidis simplicibus, csetcris ochraceis, infra suturas

spiraliter uuicarinatis, carina albo-gemmulata, infra hac, transversim

canalieulatis, in pcuultimo et antepenultimo anfractu tri vel quatuor
transversis gemmularum albarum nitidis ordinibus decoratis, ultimo

undecim ortlinibus, gemmulis rotundis, albidis, laevibus, apertura

oblonga, angusta, labro extus paullum inerassato, valde ad suturam,

sinu conspicuo, cuneato, margino columellari recto. Long. 22,

lat. 6 mm.
A pretty, brightly-coloured species, with some affinity to I), digitalis,

Peeve, and D. granulans, Smitb. It is ochraceous-yellow, adorned

with closely-arranged, spiral, white gemmules. Tbe whorls are nine,

the apical white and simple, the lower whorls impressed at the

sutures, below which is a spiral keel, and this is followed by a

transverse depressed sulcation. The first three I'ows of gemmules
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following on tlie penultimate and last wliorls seem almost confluent,

producing the appearance of longitudinal riblets. The mouth is

narrow, oblong, outer lip somewhat thickened, sinus conspicuous, and

columellar margin straight.

12. ^Pleceotoma (Drillia) vakiabilis, Smith. We have seen three

or four specimens, larger than those figured by Mr. Smith, and some-

what differently marked.

13. *Pleukotoma (Dehlia) Wilmbri, Snjith. Two or three

specimens, fine, and typical of this very beautiful species, figured

in the paper already referred to (Proc. Zool. Soc. 1878).

14. Pleukotoma (Surcula) bijubata, Reeve. Quite typical.

15. Clathurella Hindsii, Reeve. A curiously sculptured species,

described (Proc. Zool. Soc. 1843, p. 186) as from the Philippine

Islands. It is nearly allied to G. carinulata, Souverbie, from New
Caledonia.

16. Clathtjeella Reeveana, Dash. This, according to Tryon and

3Jr. Andi'cw Garrett, is the C. concinna, Dunker. One specimen only.

17. Daphistella Boholensis, Reeve. Almost typical. Apparently

of extended distiibution : we have seen specimens from very widely

distant localities.

18. Cancbllaria obliquata, Lam. In fine condition.

19. Cancellaria Wilmeri, Sby. A small but interesting species,

discovered by Lieut. -Col. L. W. Wilraer, and described by Mr. G. B.

Sowerby in Proc Zool. Soc. 1881, p. 637. It is endemic, so far as at

present known, in Andamanese seas.

20. Oliva AirsTRALis, Duclos.

21. Oliva panniculata, Duclos. PI. XIII, Fig. 14. Mr. J. M.
"Williams, who has kindly compared our shell with specimens in his

own fine collection, pronounces it to be "a small but very nice

specimen oi pannictilataV

22. Ancilla Booleyi, n.sp. PI. XIII, Fig. 13.

A. testa oblongo-fusiformi, tenui, parura nitente, anfractibus 6,

apice mamillato, parvo, cfeteris la^vissimis, pallide cinereo-albis, infra

suturas rufis flammis depictis, ultimo anfractu rufis flammis fulgetrinis

ad f diametri decorate, et apud basim rufo-strigato ; apertura ovato-

oblonga, paullum effusa, labro simplice, columella planata. Long. 14,

lat. 5 mm. sp. maj.

An interesting Ancilla, though amongst the smaller species of

this circumscribed genus. It somewhat recalls an Agaronia in the

disposition of its markings, being oblong, thin, six-whorled, pale

ashy-white, marked below the sutures and over the greater portion

of the last whorl with rufous spots, or zigzag markings. The mouth

is ovate-oblong, lip simple. We name it after its discoverer, Mr. G. H.

Booley, of Port Blair.

23. Mitra (Chrysame) coriacea. Reeve. This species is very

uncommon. It is distinguished by its deeply impressed sutures, and
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strongly spirally beaded whorls, liere and there stained with reddish-

fawn spots. It is placed, but very erroneously, by Tryon as a

synonym of M. luguhris, Swn.

24. MiTEA (Cancilla) ceenifeea, Lam. A typical fonn of this

widely distributed species.

25. MiTRA (Cancilla) eufilirata, Ad. & Reeve.

26. MiTRA (Swainsonia) ocellata, Swn. This pretty species is

very nearly allied to M. Alarm, Ad., long known from the Andaman
Islands, though no specimen has as yet been sent by Mr. Booley. It

is, however, always distinguishable from the latter both in form and
the disposition of its markings. Our specimen is nearly tyjncal. We
consider it more than a mere variety of M. Jismrata, as suggested

by the late Mr. Tryon in his Man. Conch., ser. I, vol. iv, p. 131,

where, placing this and 31. fissurata rightly in Swainsonia, he relegates

the nearly allied M. incisa, Ad. «& Rve., and M. Marioi, A. Ad., to

the typical group Mitra, placing the latter as a mere synonpn
of the former. We cannot agree with him ; and when he adds that

both are probably the young of M. vanegata. Reeve, wo feel that any
attempts at argument would be useless, so diametrically opposed are

our views.

27. Mitra (Costellarta) arenosa, Lam. In juvenile condition

only. AVe may mention that, having lately examined thousands of

specimens from the Loyalty Islands of the form known as M. exas-

perata, Chemn., we found it to vary in every degree, and to pass

from the distinct brown and white M. Hadfieldi, M. & IS., with its

transverse bands and paucity of ribs, into the typical and many-
ribbed 31. arenosa, Lam., so that no doubt was left on our minds but

that these forms are really all one and the same species.

28. * Mitra (Callithea) AcnncTA, Reeve. A most beautiful

variety, which seems to connect the typical Philippine form of this

species with 31. Zehuensis, Reeve, also fi-om the Philippines, and

3f. prMexta, Shy., by some considered a variety of 31. Zebnensis.

The contrast in colour presented between the warm, brown painting

and the white body of the shell is extremely attractive and
characteristic.

29. Mitra (Costellaria) lubens. Reeve. We have this also from

the Loyalty Isles, as well as the Philippines. Why Tryon considers

it a variety of 31. militaris, Reeve, and also introduces the distinct

3£. compta, A. Ad., as a synonym, it is impossible to say.

30. Mitra (Pusia) aureolata, Swn. A fine-coloured specimen.

31. Mitra (Pusia) croc.^ta, Lam. Quite typical.

32. Mitra (Imbricaria) isomeres,^ n.sp. PI. XIII, Fig. 9,

I. testa cylinclracea, apud apicem obesa, crassiuscula, doliolifonni,

anfractibus 8, supernis, apicali incluso, arctis, compressis, subturritis,

' icrufx(pr}s, ' liaviug- au et[ual share,' iu allusiou to its affinities.
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pallidis, ad suturas impressis, infra, juxta suturas, spiral!ter bi- vel

triliratis, et longitudinaliter clathrato-striatis, ultimo aufractu versus

basim attenuato, producto, spiraliter undique regulariter minuti-

punetato, punctis arctis, superne pallide gilvo, ad medium et infra

cinereo-bruimeo, vel gilvo, delicatissime albo-fissurato lineis divaricatis,

fulgetrinis, penultimo bino punctorum ordine, et, simul ac in ultimo,

infra suturas rufi-maculato, ultimo apud medium spiraliter albo-

maeulato, maculis ad Ifevum rufo-marginatis, simili macularum ordine

versus basim succiucto, apertura angusta, oblonga, labro recto, paullulum
incrassato, columella quadriplicata, plicis acutis, basi attcnuata.

Long. 1 8, lat. 8 mm.
This is one of the most puzzling species we have ever examined.

Combining, as it does, the characters of 2Iitra, Lam., s.g. Sivainsonia,

H. & A. Ad., with the genus Imhricaria, Schum. {(.'oimlix, Swn.),

we hesitated for some time as to its location. We ultimately decided,

on account of the following characters, to place it in the latter

genus :

—

(a) The shortly cylindriform shape.

(b) Btraight outer lip.

(c) Columellar plications, precisely those of the Tmhricarm.

{d) Its close approximation especially to I. Vanikorenftis, Reeve
(PL XIII, Fig. 10), in form and upper whorls, and in regular spiral

punctate markings.

((?) The base and slightly produced canal of Imbricaria.

On the other hand, the following characters more closely agree

with Swainsonia :

—

{a) Markings. Almost identical with those of Mitra Ilar'm, A. Ad.

(PI. XIII, Fig. 8), and M. ocellafa, both from the Andaman Isles,

the latter occurring also at Singapore.

{h) Distance between the sutnre of the penultimate whorl and

the commencement of the lip.

At first it occurred to us that it might possibly be a hybrid

between Mitra Marm and Imlricaria Vanikorensis, but this is

hardly likely. The latter, to begin with, has never been yet found

in the Andaman Isles. Xor do we consider it a monstrosity.

It remains to add a very beautiful form to an already circumscribed

genus ; though we have always been at a loss to entirely comprehend

why the genera Ci/h'ndromitra and Imhricaria have been so completely

separated from Mitra. We think it would be more reasonable to

only allow them subgeneric rank, as formerly, and as such we venture

to include this species.

[N.B. We may remind malacologists that in 1888 one of us

described a Cyprcea (C amphithales), from South Africa, which exactly

combined the characters of two subgeneric types— Cyprceovula

Capensis, Gray, with Lupo^iia Algoensts, Gray. Several specimens,

some in live condition, have come to hand in recent years, and it is

impossible to say with certainty with which subgenus this interesting

shell should be located ; though we incline to Cyprmovula. The
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only question is, shoxikl these subgenera (or genera) not be united,

when such links are found to exist between them ?]

33. Latirus (Peristeknia) pulchella, Reeve. One specimen, hardly

full-grown.

34. Latirtjs (Peristernia) Marqtjesa, A. Ad. Quite characteristic.

35. Phos rufocincta, Smith. Not in very good condition.

36. *Phos texxum, Gmel. Probably this species, but not full-

grown.

37. *J^ASSA (Arcularia) globosa, Quoy. Of the variety known
as clathrata, Kiener.

38. ^Nassa (Alectrion) bifaria, Baird. Considered by some a

variety of N. hirta, Kien.

39. ^Nassa (Alectrion) elegans, Kien. Apparently distinct from
iV^. glans, L.

40. *Nassa (Alectrion) moxilis, Kien. A well-known species.

41. *Nassa (Zeuxis) Marratii, Smith. A remarkably pretty and
distinct species ; variably coloured, and more or less smooth.

42. ^'Nassa (Niotha) albescens, Danker. Common and typical.

Known by its darker apex and white body-whorls.

43. Nassa (Niotha) eucojiista,' n.sp. PI. XIII, Fig. 11.

N. testa ovato-fusiformi, concinna, pallide brunneo-ochracea, an-

fractibus 7, duobus apicalibus, pellucidis, caeteris uudique decussatis,

gemmulatis, apud suturas compressis, apertura ovato-oblonga, labro

niveo, nitido, intus denticulato, margine columellari infra parietem

uniplicato, duabusque plicis apud basim instructo. Long. 18,

lat. 8-50 mm.
An extremely neat species, allied to N. cremata, Hinds, and iV^. stig-

maria, A. Ad. The whorls are seven, two being apical and glassy,

the remainder are small, with the exception of the last, which
increases rapidly, the sutures are channelled, and the decussation over

the whorls is extremely regular, close, and precise, presenting a turned

or chased appearance of great beauty. The mouth is ovate oblong, lip

white, shining, hardly callous, denticled within, and at the columellar

margin once-plaited just below the suture, and also slightly two-plaitecl

at the base.

44. Nassa (Niotha) margaritifera, Dunker. We have what is

probably a variety of this species.

45. ^Xassa (Niotha) stigmaria, A. Ad. A characteristic and very

attractive Andaman species, which varies a good deal.

46. ^Nassa (Hebra) sistroidea, Nevill. Perhaps a variety of

iV. suhspinosa, Lam. Our two specimens are not mature. Mr. E. A.

' evKSfiicTTos, ' well-teuded or groomed.'

VOL. II.—APRIL, 1897. 12
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Smith considers the peculiarities of the nodulous projections on the

whorls to establish its specific distinction.

47. CoLUMBELLA FABULA, Shy. This shell is, according to

Mr. Tryon, a variety of Columhella pardalina, Lam., which occurs

throughout the Eastern Archipelago.

48. CoLUMBELLA TERsicoLOK, Sby. One good-sized specimen. It is

of remarkably wide distribution.

49. CoLUMBELLA (Atilia) nympha, Kicuer.

50. * CoLUMBELLA (Atilia) puella, Sbv. KcDiarkably brightly

coloured, pure white, with ochraceous maculations.

51. CoLUMBELLA (Conoidea) flava, Brug. A common species, but

not in good condition. The distribution extends throughout the

whole Indo-Pacific province.

"We are indebted to Mr. S. Pace for having kindly examined the

few Columbellidce of this collection.

52. '^'MuREX (Muricidea) cirrosus. Hinds. One or two very

beautiful varieties, the length of the canal varying in individuals.

"We have compared the specimens dredged by Lieut. -Col. L. Wilmer,

now in the British Museum, and they are identical.

53. *Murex (Muricidka) rusticus, Keeve. Figured by Mr. E. A.

Smith (I.e.). Our specimens exactly agree with Lieut. -Col. Wilmer's,

now in the National collection.

54. SisTRUM concatenatum, Blvlle.

55. SisTRUM FRAGUM, Blvllc. Perhaps a variety of the preceding.

56. *SisTRUM MARGARiTicoLUM, Brod. A Variable shell, and one

which much doubt has surrounded ; nevertheless it is quite recognizable

and well characterized. Of very wide distribution, from Lord Hood's

Island and Mauritius to the extreme East Indies.

57. SiSTRUM MPSivuM, Xieu. A highly-coloured form.

58. *' RnizocHiLus abnormis, Smith. Described by its author as

Fusus? abnormis, and its peculiarities well differentiated (I.e., p. 811).

It is also figured. Probably an inhabitant of corals ; all the specimens

we have seen, however, are alike in form and in the very short

aperture. The fine sqiiamose lirae are very characteristic.

59. * LoTORiuM (Simpulum) Strangei, Ad. & Angas. Two
specimens, well -coloured and characteristic.

60. LoTORiuM clavator, Lam.

61. LoTORiuM (Epideomus) nitidulum, Sby.

62. Ranella (Apollon) tuberculata, Broderip. Quite typical.

63. *Triforis sculptus. Hinds. The headquarters of this con-

spicuous species are the Malay Peninsula.

64. Cerithium eubus, Martyn ( = C. eximium, Sby.). Extends
from Ceylon along the Indian coast.

65. Vertagus attenuatus, Phil., 1848. This species, described

subsequently by Adams and Eeeve in the " Voy. ' Samarang,' " 1850,
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as V. longicaudatus, is conspiciious for its elegant form and long canal.

Its headquarters are the Philippine Islands.

66. *Vertagus Kochi, Phil. A species of wide distribution,

extending from the East African coast to the Malay Archipelago.

67. *TuREiTELLA infraconsthicta, Smith. Three or four specimens

of this distinct form, described in 1878, fi'om Li"eut.-Col. Wilmer's

collection.

68. TURKITELLA LEPTOMITA,^ U.Sp. PI. XIII, FigS. 12, 12«.

T. testa pergracili, attenuata, pallide cinerea, anfractibus 14,

apud suturas multum constrictis, tricarinatis, una carina apud

medium, duabus inter se proximis juxta supra suturas, anfractu ultimo

quadricarinato, imdique arctissime et tenuissime obliquiliratis, liris

delicatissimis, fimbriatis, cai^inis anfractus ultimi contiguis, apud basim

brurmeo-ochraceo suffuso, spiraliter delicate lirato, interstitiis arete

clathratulis, fimbriatis, apertura rotimda, labro simplice. Long. 21-50,

lat. 5-50 mm.
A most delicate shell, long, attenuate, slender, of a very pale ash-

colour, with brown staining at the base, the whorls thrice keeled (the

last whorl being furnished with four carinte). The whorls are entirely

sniTounded with very close and delicately fimbriolate raised oblique

striae, the mouth is round, outer lip simple.

69. LiTTOEiNA Mattritiana, Lam. Another species of wide range,

including Mauritius and the Australian and New Zealand coasts.

70. RissoiNA (Zebinella) cjelata, a. Ad. Probably identical with

R. striata, Quoy. A large and conspicuous species.

71. Capulus (Thyca) crtstallina, Gould. One or two specimens.

They are parasitic, mainly on Asteroids.

72. Katica RAYNOLDiANiE, Recluz. This species extends from

Ceylon to the Malay Peninsula, and as far east as the Fiji Isles.

73. Natica (Mamilla) SiMi.a:, Desh. The distribution of this shell

is also very wide, it being found in New Zealand.

74. SCALAEIA alata, Sby. ) -r. ,1 i.
•

i.
• 1

[ Both very scanty m material.
75. ScALAEfA similis, Sby. )

76. Obeli sous sulcatus, A. Ad.

77. 0. terebellum, Miill.

78. 0. TERES, A. Ad.

79. MoRJiULA KissoiNA, A. Ad. A curious species, rissoid in form,

with the plait of an Odostomia.

80. Daronia SUBDIS.IUNCTA, H. Ad. PI. XIII, Figs. 1-3. With

some hesitation we unite the handsome specimen from the Andamans

with this species, of Avhich there is a single small dead specimen

in the British Museum fi-om the collection of H. Adams; there

1 A€7rT(^juiTos, ' composed of superfine threads.'
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being also an unnamed example fi'om the Andaman Islands collected

for Lieut.-Col. "Wilmer. Our specimen measures, alt. 8 mm., diam.

15 mm., and is clothed with a brown epidermis.

81. Chrysosxoma Nicobaeicum, Gmcl.

82. LiOTiA VAEicosA, Lam.

83. Thalotia elongata, Wood. New Caledonia seems to be the

headquarters of this species, which evidently possesses a wide area of

range.

84. "^ToESKALiA pulcheeeima, Shy. Very beautiful, and peculiar

to the Andaman Isles. It also occuiTed in Lieut.-Col. Wilmer's

collection.

85. *Clancdliis microdon, Ad. On this species vide Mr. E. A.

Smith's remarks (I.e.).

86. MoNiLEA CALLiFEEA, Lam. (= M. Masoni, Nevill). A very inter-

esting form.

87. EucHELUS ALVEOLATiJS, Ad. A pretty fonn, thoiigh small.

88. EucHELtrs edentulus. Ad. In sculpture much resembling the

large E. ind/cus, A. Ad.

89. Pecten senatoeius, Gm. The headquarters of this species

are the lied Sea.

90. Hemicardium unedo, L.

91. Venus (Dione) Philippinaeum, Hanley.

92. LlOCONCHA TEIMACULATA, Lam.

93. ClECE pectinata, L.

94. DosiNiA juvENis, Chemn.

95. Tellina (Tellinella) vulsella, Chemn.

96. Tellina Blainvillei, Rve.

97. Macoma inflata. Shy. The Pelecypoda are very few in number,
and none of them call for special remark.

EXPLANATION OF PLATE XIII.

Figs. 1-3. Daronia subdisjimcta, H. Ad.

,, 4, 0. Drillia ochroleuca, n.sp.

,, 6, 7. ,, Booleyi, n.sp.

,, 8. Mitra Mariaj, A. Ad.

,, 9. Imbricaria isomeres, n.sp.

,, 10. ,, Vanikorensis, Reeve.

,, 11. Nassa eucomista, n.sp.

,, 12. Turritfclla leptoniita, n.sp.

,, 12a. ,, ,, (sculpture enlarged).

,, 13. Ancilla Booleyi, n.sp.

,, 14. Oliva pauniculata, Duclos.
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NOTES OX THE GENUS EUFLECTA OF SEMPEE, WITH DESCRIP-
TIONS OF SUPPOSED NEW SPECIES FROM CEYLON.

By Lieut,-Colonel H. H. GoDAvm-AusxEN, F.E.S., etc.

Read 8ih Ja>iuary,]l897.

PLATE XIV.

Having had some small Ceylon Helices placed in my hands by
Mr. E. R. Sykes, attention has been called to the genus Mqjleefa
of Semper.' In 1880 Mr. W. T. BlanfoixP referred to Semper's work,
pointed out the confusion that inevitably arises fi'om describing two
species as the type of a genus, and adopted the one that stood first,

A-iz. ^. subopaca. There are several marked differences between this

and Semper's second species, SJ Layurdl. The jaw of the first has
a central projection, while in JE. Laynrdi there is none ; in the radula
the elongate form of the central teeth of the first species is veiy
different to the shorter, blunter form of the second ; the number of

teeth in each row is as 100 to 140-160 respectively, this being the
most striking difference, and pointing to a veiy dissimilar foim of

buccal mass, and one in which the radula is broad in comparison to its

length. The genitalia of these two species are, however, very much
alike : in both there is a short sessile spermatheca, perhaps a more
impoi'tant generic character and one less liable to change than the
odontophore, which depends so much on the nature of the food
consumed. Mr. W. T. Blanford was the first to examine this genus
from an anatomical point of view, when treating of the position of other
Indian species unknown at the time to Semper. Taking the form of

the animal (which is without shell lobes) and the radula, he placed
in Euplecta a number of Eastern Himalayan and Assam species,

where it is correct they should remain until examination of the internal

anatomy, especially the generative organs, should prove them some-
thing very different to that which Semper has shown E. suhopaca to be.

Taking the shell characters, the species now included in the genus
may be distinguished by the very well-marked filiform costulation,

which in some shells is most regular and strongly developed. Semper's
four described species are :

—

Euplecta suhopaca, Pfr. Ceylon.

Layardi, Pfr. Ceylon.

rotmidata, Semper. DigoUorin.

hicariyiata, Semper. Luzon.

' Reisen im Arcliipel der Philippiuen, iii (1870), p. 14.
^ Journ. Asiatic Soc. Bengal, vol. xlix, pt. 2 (ISbO), p. 191.
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But he is doubtful concerning the correct generic position of the

two last.

Blanford added the following :
—

Euplecfa pmisa, Bs. : Burma.
SikriciuUensis, Nevill : Behar. [Since found to be a Macrochlamys}~\

climacterica, Bs. : Assam Hills.

Austeni, W. Blf. : Garo Hills. [In my field notes there is no
reference to any shell lobes. It is thus described :

" Animal
of pale colour ; head and tentacles very dark ; foot rather

short, with gland."]

falcata, W. Blf. : Garo Hills. [According to my notebook

:

" Animal of a pale orange tint, blending into redder colour

near the head ; this is brown above, with darkish, rather

short tentacles ; foot short, with glandular extremity." No
shell lobes are alluded to here.]

ornafissima^ Bs. : Sikkim.

? serrnla, Bs. : Teria Ghat. [Writing from memory, the animal
is similar to that of Austeni described above.]

?? aticeps, Gould. [Is a Macrochlamys. As noted by Blanford and
observed since by myself, the right and left shell lobes are

well developed.]

?? arata, W. Blf.

Geoffrey Nevill, in his amended Hand List, which he left to me,
includes a great many more. These I give here because it is only the

combined work of conchologists and malacologists, past and present,

placing on record their several views concerning the generic

position of given species, and the expenditure of hours of labour

devoted to investigation, tbat will in the end result in placing these

forms in some satisfactory grouping. The MS. Hand List mentioned
above is the outcome of the last work Nevill was able to do in the

Indian Museum, Calcutta : it is, in fact, the catalogue of that

collection, and its aiTangement as left by him when he came back
to Europe on sick leave. Had he lived a very short time longer,

this revised catalogue would have been printed, and his views

on the classification, especially of the Indian mollusca, published.

As will be seen further on, he proposed a new section, founded
on shell characters, to embrace a number of Ceylon and Southern
Indian species. It is an excellent example of the method on which
much of our present classification has been built up ; it is as accurate

as most of that now accepted, while it is all on the road to being

made more so. I do not propose to follow my old friend Geoffrey

Nevill and describe and establish this new subgenus ; the species he
placed in it, however, show how very much has to be learned of

their anatomy, befoi-e they can be all satisfactorily located : some
have already been transferred to other genera.

' Animal figured in L. and F. "\V. Moll. India, pi. xix, pt. 3, figs. 3, 3a, from
Stoliczka's set of di-awings.
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EuPLECTA. (Section I, Nevill MS.)

Euplecta suhopaca, Pfr. = corylus, Reeve. Ceylon,

partita, Pfr. = marcida, Bs. Ceylon.

sulconoidea, Pfr.

n.sp. No. 74, Hand List. Kandy.
n.sp, No. 77, Hand List. Kandy.

• n.sp. No. 78, Hand List. Nuwara Eliya, Ceylon,

n.sp. No. 79, Hand List, Darjiling.

pansa, Bs. Burma.
Sikriyaliensis, Nevill {SiJcrigaUensis, type error). Near Calcutta

and Sikrigali.

? siihkoondaensis. Nevill MS. ]Myliendra, Travancore.

? arata, Blf . In all probability a Macrochlamys. Bhamao.
? anceps, Gould. Tenasserim. Is a Macrochlamys.

climacterica, Bs. Teria Ghat.

var. nana, Bs. = geiton, Theob. (Journ. Asiat. Soc. Bengal, 1864,

p. 252). Never described. Teria Ghat. (= vidua var. minor,

^Y. Blf. Same locality.)

vidua. W. Blf. MS. : Concli. Ind., pi. cxxx, figs. 2 and 3.

Khasi Hills, 1870.

vidua, W. Blf.: Journ. Asiat. Soc. Bengal, 1880. Near Gola
Ghat, Assam.

• var. convexior. Nevill MS. Naga Hills.

pr^missa. Nevill MS. Jezpur, Assam.
var. citrius. G.-A. MS. Naga Hills.

Austeni, W. Blf. Garo Hills.

ornatissima, Bs. Base, Darjiling Mountains.

Frauenfeldi, Zeleb. Nicobars,

serrula, Bs. Teria Ghat.

\av. nana. Nevill MS. Sylhet. Probably from the " tilas " or

lovs^ hills near Chatak and not on the Limestone of Teria

Ghat.

falcafa, ^Y. Blf. Garo Hills.

hijuga, Stol. Penang, Is near anceps, Gould, which is a

Macrochlamys}
? Roepstorffi,, Morch {Rotularia). Nicobars.

? Maasoni, Hiihn. {Rotularia: type). Nicobars,

? Reinhardi, Morch. Nicobars.

? semifusca, Desh. {Rotularia). Mauritius.

? Rodriguezensis, Crosse {Rotularia). Ilodriguez.

? filocincta, Pfr. Mindanao, Philippines.

? hijilaris, Semper, Luzon.

* M. Pataniensi", De Morgan, from Perak, is placed iu Euplecta by Dr. von
Mollendorff ; it is ahso allied to M. anceps.
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(Section II, Nevill MS.)

Euplecta Layardi, Pfr. Ceylon.

phidias, Pfr. Ceylon.

concavospira, Pfr. Ceylon.

hifasciata. Nevill MS. Myhendra, Travancore. Ex Coll.,

Beddome.
siihgranulifera. Nevill MS. Ditto Ditto

hyphasma, Pfr. Ceylon.

verrucula, Pfr. Ceylon.

Emiliana, Pfr. Ceylon.

sp. unnamed. No. 132, Hand List. Ceylon.

? subdecussata, Pfr. Madras.

turntella, H. Adams = conulus, H. Adams. Nuwara Eliya,

Ceylon.

convexiuscula, Pfr. Ceylon.

Baconi, Bs. Benares, Moissaka, and Calcutta.

cingalensis, Bs. = Emiliana, Bv., non Pfr. Balapiti, Ceylon.

—

Note by Nevill: "Animal large and very active, yellow,

here and there lightly mottled grey ; small lobe above

mucous gland, mucous gland indistinct."

Ne\'ill was a conchologist, and had had no training in the study

of anatomical details ; but from association with Ferdinand Stoliczka

and others, he was beginning to recognize the value of the outward
form of the animal und the work that Stoliczka had initiated in

India, and I owe much myself to this same gifted naturalist. It

is quite apparent on what Nevill based his two sections. He was
aware, from the paper by Blanford, of the differences between Semper'

s

types E. suhopaca and E. Lat/ardi, and he jilaced in Euplecta proper

the more globose, convex-sided shells, proposing the new section for

the decidedly keeled ones, many of which partake in this respect

of the character of the genus Sitala. Further anatomical study

of Ceylon shells will solve the question as to the true position of

E. Zayardi, and what species are allied to it.

In one very small Ceylon shell sent me by Mr. Syl<es, collected

by Mr. H. B. Preston, the dried-iip animal remained ; and after

soaking it well, I was able to make out the form of the foot, and

to extract the radula in a complete state, with not a tooth lost. This

radula agrees in every way with Semper' s figure of that of the tyi^ical

species E. suhopaca}

The costulation of the shell is so like that of several of the Ceylon

keeled forms that there is every probability of many others belonging

to the same generic stock ; and I much wish to obtain a good

number of species to examine, and so carry on the work Professor

Semper so well began. I am glad to say there is every hope of

doing this, since Mr. Collett has written to say he is now collecting

the animals of all he can find and preserving them in spirits.

^ Loc. cit., pi. vi, fig. 19.
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Among other shells found by Mr. Preston is a Kaliella of the

K. Barrachpurensis group, and a very small globose Zainproci/stis (?).

I also take this opportunity to describe a small Helicoid found
by Dr. Leith at Nuwara Eliya, which I believe to be new.

1. EuPLECTA Prestoni, u.sp. PI. XIV, Figs. 1-1^.

Shell depressedly conoid, keeled, scarcely perforate ; sculpture,

fine transverse filiform ribbing, each rib having a short white hair

at intervals rising from it, giving it a decussate appearance to the
imaided eye. There are nine rows of these hairs on the penultimate
whorl. The shell is smooth and shining below, but under strong

power is found to be crossed by transverse lines. Colour, bright

sienna. Spire low ; apex blunt ; suture moderate, lirate. Whorls
five, sides convex, rounded below. Aperture narrowly quadrate,

peristome thin ; columellar margin oblique, the columella then re-

flected. Size: maj. diam. 4-8; alt. axis, 2'25 mm. Animal dark-
coloiired, the palHal groove well seen ; mucous gland with a small
overhanging lobe.

The radula, which was extracted complete, is very minute,
measiiring 0-053 mm. long by 0-018 broad, the breadth of the large

median teeth being 0-006 wide. The dental formula is

—

38 : 1 : 38 or

28 : 10 : 1 : 10 : 28

The centre tooth is very long and spear-shaped, with tAVO well-

developed cusps low down at the base on either side ; the succeeding
admedian teeth also have long narrow points with a large cusp
on the outer side ; the laterals are bicuspid, the innennost being
the longest, and they decrease in size towards the outer margin. This
agrees with suhopaca of Semper, but the number of teeth in the
row is less. The jaw is rather straight, with a central projection.

In E. climacterica, the teeth are of the same type, arranged

—

+ ? : 3 : 12 : 1 : 12 : 3 : + ?

the three outer ones being intermediate in form.

It was not to be expected that in such a specimen much could be
seen of the generative organs, but what remains agrees with Semper's
descriptions. The amatorial organ is long, with a sharp conoid point.

The spermatophore is also preserved, and is long, narrow, and gutter-
like, with spikelets at intervals along one side of the margin.
The hairs of the periostracum are very beautiful objects under "the

microscope. The filiform rib is seen to have a white thread attached
and lying on its upper surface, while the hairs themselves are
seen to be formed by loops, as it were, in the thread, di'awn up
from the rib on which it rests. To put it another way, suppose
short lengths of thread be taken, and the outer fourth of each
to be drawn out to a fine point and turned up at right angles

;

if these threads be placed in a line and two fine ends united,
hair-like points would be the result.

Hab.—Uda Pussellawa, Ceylon (H. B. Preston).
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2. Kaliella Salicensis, n.sp. PI. XIV, Fig. 3,

Shell perforate, conical ; sculpture irregular, coarse, transverse

ribbing
;
periostracuni umber-coloured. Spire conic, flat-sicled ; suture

very shallow ; whorls 7 ; sides rather flat. Aperture quadrate, straight

below
;

peristome suboblique ; columellar margin reflected. Size :

alt. 3, maj. diam. 2"8mm.
The whorls of this species do not increase in breadth so much

as in K. Barraclqmrensis •, the fine, regular, transverse sculpture is

absent, rougher irregular ribs taking its place. The base of the

Ceylon shell is not so broad, in proportion to the height of the spire,

as in the Bengal species.

Hah.—Uda Pussellawa (H. B. Preston).

3. Lamprocystis ? Sinhila, n.sp. PL XIV, Fig. 2.

Shell globose, solid for its size, scarcely umbilicated ; sculpture

smooth, with a strong periostracum ; colour? (bleached). Spire low,

depressedly conic, apex very blunt; suture shallow; whorls 5,

closely wound, regularly increasing. Aperture narrowly lunate,

vertical
;

peristome simple ; columellar margin suboblique. Size

:

maj. diam. 3"6 ; alt. axis 1 mm.
Hah.—Uda Pussellawa, Ceylon (H. B. Preston).

This species very probably belongs to the Zonitidoe, but there

is no certainty with regard to these small foiins ; it is very desirable

to procure examples of the animal. It will be a long time before

the micro-helices are better known. In some cases they are the

young of larger species, but that does not detract from their interest.

4. Lampeocystis ? Nuwaeaensis, n.sp. PL XIV, Pig. 4.

Shell very depressedly globose, rather openly umbilicated ; sculpture,

very fine longitudinal striation, crossed by irregular lines of growth
;

colour pale horny-grey. Spire very low ; apex flatly rounded ; suture

well impressed ; whorls 5-s-, sides rounded. Aperture narrowly lunate,

vertical
;
peristome simple. Columellar margin sinuate. Size : major

diam. 4; alt. axis 1-9 mm.
Sab.—ISTuwara Eliya, Ceylon (Dr. Leith).

This shell, which is a Avell-marked form, came into my hands by
purchase from Mr. Geale, who, I believe, had all Dr. Leith' s collection

to dispose of.

EXPLANATION OF PLATE XIV.

Fig. 1. Euplecta Trtstoni, n.sp., x 8. Hair of periostracum, x 30 and 68.

Iff, central teeth of radiila; \h, laterals; \c, last on margin; \d, jaw:
X 58. \e, part of generative organs, x 12'6.

,, 2. Zamproci/stis? Sinhila, n.sp. x 8.

,, 3. Kaliella Saliceims, n.sp. x 8.

,, 4. Lamprocystis'i Nnwaraensis, n.sp. x 8.
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ORDINARY MEETING.

Feiday, 13th I^ovembek, 1896.

Dr. H. "Woodward, F.R.S., etc., Vice-President, in the Chair.

Professor G. Gilson was elected a Member of the Society.

The following papers were read :

—

1. " Descriptions of new species of Mollusca belonging to the genera

Lotorium, Pecten, and Cardium, from the collection of M. Thomas,
of Brest." By G. B. Sowerby, P.L.S., etc.

2. "The Polyjjlacophora of South Anstralia." By W. T. Bednall.

3. " Abstract account of the second and third parts of M. Bernard's

paper on the Morphology of the Hinge in Pelecypoda." By B. B.

"Woodward, F.L.S., etc.

Mr. J. Green and Mr. J. H. Gardiner exhibited a series of skiagraphs

of Molkisca taken by the E.ontgen-rays, which were commented on by
Mr. B. B. Woodward.
The examples shown were obtained by means of a Crookes

tube (focus pattern), actuated by a powerful induction coil giving

8 in. sparks, and the exposures raried from a few minutes for a large

Clausilia to a little more than an hour for Nautilus pompilius.

In all the Gastropods the columella was distinctly shown up to the

very apex, with all twists and plaits on it, the latter being perfectly

marked, even through the shelly pillar, as in Voluta ; the clausium was
indicated in Clausilia, as well as the various folds, and the notches

in the margins of the plates of Cryptoplax were rendered visible through

the substance of the girdle. A group of shells taken with fragments

of calcite and aragonite made it clear, by the opacity of the minerals,

even when thinner than the shells and far more transparent to ordinary

light, that the passage of the X-rays through the shells must be due
to the presence of the organic matter in their substance.

A close inspection of the skiagraphs revealed the fact that they

faithfully reflected the different relative thicknesses of the shell

substance interposed between the tube and the photographic plate.

Hence the external ornamentation is reproduced, and even, as in the case

of the Nautilus (selected for reproduction here, PI. XV), the lines of

growth ; whilst in this instance, too, the varying degrees of solidity

of the siphuncle, and the point of attachment of the shell-muscle, are

well brought out.

Mr. G. B. Sowerby exhibited specimens of Pinna saccata, L., from
South Afi'ica ; also a specimen of Voluta Junonia, Chemn., with its

periostracum ; and the types of the new species described in his paper.

On behalf of Mr. W. T. Bednall, specimens were exhibited in

illustration of his paper.

Mr. E. R. Sykes exhibited various Polyplacophora from South
Australia.
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ORDINARY MEETING.

Fkidat, 11th December, 1896.

Mr. E, A. Smith, F.Z.S., etc., Vice-President, in the Chair.

The following were elected to membersliip of the Society : Charles

E. Beecher, W. T. Blanford, F.R.S., etc., Oliver Collett, Alexis Pavlow.

The following communications were read :

—

1. "On the discovery of a Recent Species of ArcojJernay By
Professor R. Tate, F.L.S., etc.

2. " Descriptions of new species of Endodonta and Flammulina from

New Zealand." By R. Murdoch.

3. "Notes on a collection of Marine Shells from the Andaman
Islands, with descriptions of new species." By J. Cosmo Melvill,

r.L S., etc., and E. R. Sykcs, F.Z.S., etc.

Mr. J. Cosmo Mehall exhibited the type of Cyprcea Rmlileighana,

Melvill, and also specimens in illustration of his joint paper with

Mr. Sykes.

Professor Tate exhibited a specimen of a recent species of Arcoperna,

for which he proposed the name A. recens.

Mr. Sykes exhibited a notebook that had been kept by the Rev.

John Revett Sheppard ; also specimens of JYassa Kranssiana, Dkr
,

showing the variations in the extinct and recent forms ; as well as

specimens in illustration of Mr. Murdoch's paper.

ORDINARY MEETING.

Fkiday, Sth January, 1897.

Prof. G. B. Howes, Sec.L.S., President, in the Chair.

The following were elected to membership of the Society : C. "W".

Johnson and H. A. Pilsbry.

Mr. "W. Crouch and Dr. H, Woodward were appointed to audit the

accounts of the Society.

1. "Notes on the genus Euplecta of Semper, with descriptions of

supposed new species from Ceylon." By Lieut.-Colonel U. H. Grodwin-

Austen, F.R.S., etc.

2. "Revision of the New Zealand Polyplacophora " By H. Suter.

3. "A note on Nomenclature, with reference to the generic and

specific name of the shell usually called Achatinella lugubris, Chemn."
By E. R. Sykes, F.Z.S., etc.

Mr. H. Fulton exhibited specimens belonging to Euplecta,

Cotieupleda, and allied genera ; also Cochlostyla lividocincta, Semper,

and other species of the genus, from the Philippine Islands.

Mr. Sykes exhibited Polyplacophora in formalin, fi'om South

Australia; also Pholadidea and various nudibranchs in spirit, from

Plymouth ; and specimens to illustrate Colonel Godwin-Austen's

paper.
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OX THE DISCOA^ERY OF A RECENT SRECIES OF ARCOPERNA.

By Ralph Tate,

Professor of Natural History in the University of Adelaide.

Mead Uth December, 1896.

TnE genus Arcoperna was established by Conrad in 1865 (American

Journal of Conchology, vol. i, p. 140) for an Eocene fossil [A. Jilosa)

of the Mississippi basin. The definition of the genus is unsatisfactory,

whilst its classidcatory position is only implied as related to Ifodiola,

the author considering M. radiolafa, Beshayes, of the Parisian Eocene,

as congeneric ; however, in his " Catalogue of the Eocene Testacea of

the United States," op. cit., p. 10, Arcoperna Jilosa is listed iu the

family Mytilida3.

The generic name is evidently compounded of Arra and Perna, the

latter being Adanson's name—the equivalent of Modiola of Lamarck.
Tryon, in his " Systematic Conchology," vol. iii, p. 264 (1884), places

the genus next to Modiolaria in the subfamily Crenellinas, and, for

differential characters, relies upon the well-marked and comparatively

large anterior adductor scar and the fine radiating striation. The
foi-mer character seems to me to be valueless for generic diagnosis.

Cossmann (Cat. ill. Coq. foss. Eocene Paris, p. 161, 1887) redefines

the genus, places it in juxtaposition to Modiolaria, and refers to

it seven species and a doubtful eighth, which had previously been
described by Deshayes and others under Modiola ; one of these occurs

also in the Hampshire basin, whilst an additional species is indicated

in the Eocene of Belgium.
The receipt of recent specimens of a species of Arcoperna from

Mr. May, dredged off the east coast of Tasmania, came to me as

a great surprise, and it is only after confirmation of my determination

by my friend M. Cossmann that I venture to make this announcement
of a living species of a genus, hitherto only known as belonging to the

Eocene of the Mississippi, Paris, Belgium, and Hampshire basins.

A re-examination of the Modiolaria-\\kQ shells occurring in the

Tertiaries of Australia has resulted in the reference of an undescribed

species fi'om the Eocene of the lliver Murray cliffs in South Australia

to Arcoperna, but so far the wide hiatus, which separates the recent

and fossil species, remains uncontracted.

Arcoperna, as known in a fossil state, may be briefly described as

a Modiolaria with continuous radial ornamentation, not internipted

by a wide mesial, non-radiated area as in that genus. The living-

examples, however, fui'nish adtlitional differential characters, namely,

the vitreous lustre of the interior (although in dead shells a thin nacre

is present, probably the result of disintegration) and the absence of

a distinct periostraciim.

VOL. II.—JULY, 1897. 13
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Aecopeena eecens, n.sp.

Shell thin, translucent, vitreous ; obliquely oval, much inflated

;

rounded at the extremities, much more dilated behind than in front.

ITmbones very large, obliquely inclined forwards, cordiform and sub-

marginal. Posterior hinge-line arched, six millimetres long, with
a well-defined subintei'ual ligamental groove ; anterior hinge-line

nearly straight, about one-third the length of the posterior part.

Exterior surface ornamented with concentric folds and intervening

striae, and by radial costules ; the intercrossing of the two sets of

Arroperiia rcceiis, n.sp.

threads producing a fine recticulate ornament. The radial costules are

subacute, serrated by the concentric striae, and are a little wider than
the intervening sulci ; in the medial part of the ventral margin there

are five costules to each millimetre of width ; the costules sharply

serrate the margin.

The adductor impressions are indicated by greater translucency of

the test ; the posterior one is large and rounded ; the anterior one is

smaller, but conspicuous, narrow-oblong, and situated close under the

anterior margin of the hinge-line.

Dimensions.— Transverse diameter of closed valves, 1 5 mm. ; nmbo-
post-ventral diameter, 19 mm.; antero-posterior diameter, l7mm.

;

umbo-ventral diameter, 14 mm.
Locality.—Port Esperance, Tasmania ; two perfect shells (one with

contained animal) and a single valve dredged by Mrs. Harrison. My
collection and that of Mrs. May.

Ajfinitins.—In point of size the recent species approximates to

A. filosa, but that shell, judging from Conrad's figure of it, has more
projecting umboues and a different outline. A. recens finds a near

relation in A. radiolata, Deshayes, but it differs in shape and in its

finer ornamentation.
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EEVISION OF THE NEW ZEALAND POLYPLACOPHORA.

By Henry Suter, Christchurch, New Zealand.

Read %th January, 1897.

Ever since the publication of Mr. H. A. Pilsbry's Monograph on tlie

Polyplacophora, the collecting and studying of Chitons have been my
special hobby. I have been fortunate enough to collect in different

jiarts of New Zealand, and thus have brought together a good number
of specimens. Other circuyistances have also been favourable to the

investigation of oiir Chitons. In 1894-5 Mr. T. P. Cheeseman,
Ciirator of the Auckland Museum, commissioned me to rearrange the

collections of shells, fossils, etc., in the Museum, and I had, of course,

a good opportunity to collect and study the Chitons of the Auckland
province. In December, 1895, I availed myself of a kind invitation

from Mr. A. Hamilton, Registrar of the Otago University, Dunedin,
and spent several weeks in the examination of his large conchological

collection, and he kindly presented me with specimens, amongst which
were some Chitons of special interest. Professor T. J. Parker, Curator
of the Otago Museum, was good enough to send me all the New
Zealand Polyplacophora in the Museum for investigation ; 8ir

James Hector, Director of the Colonial Museum, "Wellington, with
great liberality lent me some of the type-specimens mentioned in

Captain Hutton's paper on the New Zealand Chitonidos (Trans. New
Zealand Inst., vol. iv) ; and last, but not least, Captain P. W. Huttou,
Curator of the Canterbury Museum, has always kindly allowed me to

examine specimens in the Museum, and has greatly helped me in my
studies with his large store of knowledge and experience. I wish
here to express my gratitude to all these gentlemen for the help

accorded me in this special work,
I must also say that this revision of the New Zealand Chitons would

almost have been an impossibility without the elaborate monograph
of Mr. H. A. Pilsbry. The identification of several of our Chitons,

however, was not quite satisfactory, the occurrence of certain species

in New Zealand waters was doubtful, and so on.

I hope that I have succeeded in this short paper in clearing up some
of the dubious points, and in gi'S'ing a reliable list.

Captain Hutton's list of the New Zealand Chitonida?, published in

1872 (Trans. New Zealand Inst., vol. iv), contains twenty-one species,

of which, however, one is a synonym and three are questionable for

New Zealand. E. von Martens, in his " Critical List of the Mollusca
of New Zealand" (1873), enumerates seventeen species; and Captain
Hutton, in the "Manual of the New Zealand Mollusca," brings the
list up to twenty-eight species, six of which, however, have to be
omitted as being synonyms or doubtful for our colony.

The present list includes ten genera, with twenty-nine species, all of

which I have seen, except Plaxiphora ohteda, P. sujjerba, and Sjwnjio-

chiton produdus.
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LEPIDOPLEURUS, Eisso, 1826.

1. Lepidopleurus inquinatus (Reeve).

Chiton inquinatus, Eeeve : Conch. Icon., t. xxiii, fig. 154 (May, 1847).

Iscluiocliitoji inquinatus (Eeeve) : I'ilsbry, Man. Conch., scr. I, vol. xiv,

p. 90, pi. xviii, figs. 49, 50.

Wlien eollectiug in Auckland Harbour, I found a number of examples

of this little Chiton on the under-side of stones on a mudflat at low-

water. Specimens were also in the Museum, labelled Chiton sulcatus,

Quoy & Gaim. On examination I found it to be a Lepidopleunts, and
thinking it to be a new species, I sent in May, 1895, a number of

specimens in alcohol to Mr. H. A. Pilsbry, for further investigation.

In January, 1896, Pilsbry published a note (Xautilus, vol. ix, p. 108)

on this species, saying that it had been identified by Mr. E. 11. Sykes as

Eeeve's Chiton inquinatus on comparing it with the type in the British

Museum. Mr. E. R. Sykes also published a note on the species in

our "Proceedings" (antea, p. 86).

ITab.—Auckland Harbour (H. 8.); Brighton, Otago (A. Hamilton).

The species has also been found in Tasmnuia (Reeve's type), South

Australia (Betlnall), and Port Phillip, Victoria (Wilson).

CALLOCHITON, Gray, 1847.

Key to Species.

A. Entire surface delicately shagreened. plafcssa.

Ji. Ceutral ai'eas with elevated, separate threads, parallel to jugiira. illniiiinatus.

C. A row of deep lougitudiual pits in front of lateral areas. empleurus.

2. Callochitox platessa (Gould).

Chiton platessa, Gould: Proc. Bost. Soc. Nat. Hist., vol. ii, p. 143

(1846); U.S. Expl. Exp., p. 320, atlas, figs. 434, 434«
;

Otia, p. 4.

Lrpidoplctira ptatessa, Gould: Otia (Rectifications), 1862, p. 242.

Calloi'hiton platessa, Gould: H addon, "Challenger" Report, p. 15;

Pilsbrv, Man. Conch., ser. 1, vol. xiv, p. 49, pi. x,

figs. \-5; Pilsbry, Proc. Acad. Nat. Sci. Philad., 1894,

Chitmi crocinus, Reeve: Conch. Icon., t. xxii, fig. 146 (1847).

Callochiton crocinus, Reeve : Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 50, pi. X, fig. 7 ; vol. XV, p. 67.

Chiton versicolor, A. Adams: Proc. Zool. Soc., 1852, p. 92, pi. xvi, fig. 5.

Zeptochiton versicolor, A. Adams: Angas, Proc Zool. Soc, 1867, p. 223.

Lepidupleurus empleurus, Hutton : Sykes, Proc. Mai. Soc. London,

vol. ii, p. 86, pars.

At the end of the description of his Chiton empleurus. Captain Hutton
says: "Founded on two specimens in the Colonial Museum, locality

not stated." Sir James Hector having kindly placed most of Captain
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Hutton's types at my disposal, I found that on the glass tablet labelled

" Chiton emphurus'''' there were not only two specimens, but also two
species. One of them is Hutton's C. empleiirus, but the larger specimen

1 foiind to correspond exactly with specimens of C. platessa, from Port

Jackson, kindly given me by Dr. J. Cox. There is no doubt that both

specimens were obtained from the same locality, and as C. empleurus,

known only from the unique type-sj)ecimcn, is very likely a New
Zealand species, I include C. iilatesHa in the New Zealand fauna,

although it has not been found again by recent collectors. Captain

Hutton told me that Captain Fairehild dredged largely, especially

in Cook Strait, and that these specimens may have been obtained by
him and presented to the Colonial Museum.

3. Callochiton illitminatus (Eeeve).

Cltiion illuminatus, Reeve: Couch. Icon., t. xxii, fig. 147 (1847).

Cliitun {Cdllueliitoii) illuminatus, lleeve : E. A. Smith, Proc. Zool.

Soc, 1881, p. 35.

Lcpidoplexirus illununatus, lleeve : Pochebrime, Miss. Scient. Capo

Horn, p. 141.

Calluchiton illuminatus, Eeeve: Pilsbry, Man. Couch., ser. I, vol. xiv,

p. 51, pi. ix, figs. 92-4.

A small specimen is in the Canterbury Museum, and was kindly

submitted to me for examination by Captain Hutton. Since there is

only one specimen I was not allowed to separate the valves ; but, so

far as examination was possible, I found it to agree perfectly with the

description and figures of Callochiton illuminatus in Pilsbry's Man.
Conch. The colour is not red, but greenish-grey ; however, the same
variability in colour is met with in Cliiton canaliculatus and others.

Central areas with eight separate thi'eads on each side ; end valves

and lateral areas minutely granulose ; median valves with one slit.

Girdle-scales those characteiistic of the genus, rather large. Interior

greyish-white ; sinus shallow. Length about 10, breadth 7 mm.;
divergence 120°.

Uab.—Dredged off K;ipiti Island, Cook Strait.

This is a most interesting addition to the fauna of New Zealand.

4. Callochiton empleurus (Hutton).

Chiton eynpleurus, Hutton : Trans. New Zealand lust., vol. iv, p. 178

(1872).
Lepidopleurus empleurus, Hutton: Man. New Zealand Moll., 1880,

p. 113.

Callochiton crocinus, Reeve : Pilsbry, Man. Conch., scr. I, vol. xv, p. 67.

The elongated form and the deep longitudinal pits along the

anterior edge of the lateral areas, distinguish this species at once

from C. platessa, with which it has been supposed to be identical.

In Hutton's diagnosis the word "sometimes," that precedes "with
a row of deep pits, etc.," must be struck out. There are 9-10 pits on
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each side. C. empleurus seems somewhat to approach Ischnochiton

(or Callochiton'^) pimiceus, Couth., which latter, however, I have not

seen. I have nothing to add to Hutton's description, because the

type-specimen couhl not be taken to pieces, and the chissification of

the species rests only on the character of the girdle-scales, which are

very similar to tbose of C. platessa.

Hah.— Unknown ; but, as already mentioned, most likely Cook
Strait.

ISCHNOCHITON, Gray, 1847.

Key to SpEciEa.

Scales of girdle faintly striated, mingled with non-striated scales, Invf/iri/mha.

All scales of girdle deeply grooved, 3-4 grooves on a scale. Parkeri.

5. IscnNOCHiTON LONGicYMBA. (Quoy & Gaimard).

? Chiton lonriici/mha, Elainville : Diet. Sci. Nat., vol. xxx\'i, p. 542.

Chiton lomjicijinha, Uuov >& Gaim. : Voy. Astrolabe, Zool. vol. iii

(1835), p. 390, t. Ixxv, figs. "l-18; Reeve, Conch. Icon.,

t. xix, flg. 125; t. xxiv, fig. 163^.

Lepidopleunis longicymha, Blainvillc : Angas, Proc. Zool. Soc, 1867,

p. 222.

Chiton [Lepidopleurus) longicymhiis, Blainville : Hutton, Traus. New
Zealand Inst., vol. iv, p. 178.

Lepidopleurus longicymlus, Blainville : Hutton, Man. New Zealand

MolL, p. 113.

Jsclmochiton longicymha, Quoy & Gaim : Pilsbry, Man. Conch,, ser. I,

vol. xiv, p. 87, pi. xxii, figs. 58-66.

The colour of this species seems to be even more variable than that

of Ischnochitoyi crispus, from Tasmania and Australia. In the South

the variation is less considerable, and large specimens are rare.

Examples in the Otago Museum from Auckland Islands and Campbell

Island are whitish, from Duncdin blackish.

Hah.—The whole of New Zealand, but more abundant in the

North.

6. Ischnochiton Parkeei, n.sp.

LepidopleuruH clrcumvallatus, Reeve : Hutton, Man. New Zealand

Moll., p. 113 {non Reeve).

Shell oblong, highly and angularly arched. Colour very rariable,

from horny-yellow to chestnut-brown, mostly darker on the posterior

margin of the valves, with more or less predominant black longitudinal

stripes, assuming often a triangular shape, closer together or coalescing

towards the girdle ; the jugum with only a few or without black

markings. Lateral areas distinct, raised, minutely graniilated, and

with three to four concentric, flat, impressed ridges, which are some-

times crossed by faint radiating riblets, their number being from 8-10.
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Central area closely and finely quincuncially granulate, the anteriorly

divergent rows predominating. End valves minutely decussate, witli

two concentric ridges, whicli are rendered granulose by numerous
radiate riblets. Mucro of tail valve central, low, and obtuse, posterior

slope slightly concave. Girdle of the same colour as the jugum,

covered densely with small imbricating scales, all of about the same
size ; they are flatly convex and deeply grooved, 3-4 grooves on each.

The margin of girdle beset with a fringe of minute spicules. Interior

blue. Anterior valve with 11-13, central 1, posterior 12-13 slits;

the teeth are sharp and smooth. The posterior margin of intermediate

valves slightly beaked and denticulate
;

posterior tooth short, as in

lachiochiton longicijmla. Eaves solid. Sinus broad, flat, smooth,

channelled on each side on the inner surface of the sutural plates.

Length 21, breadth 12 mm.; divergence 120°.

IscltnochifoH ParJccri, n.sp.

1. Dorsal view of shell, nat. size.

2. Posterior view of ceutral valve, nat. size.

3-5. Anterior, median, and posterior valves, enlarged,

6. Portion of girdle, magnified.

Hah.—Auckland Islands ; Campbell Island.

Type in the Otago University Museum. Described from s]urit

specimens kindly sent me by Professor T. J. Parker, F.R.8., Duncdin,
and I have much pleasure in associating his name with the species.

Specimens from Campbell Island, also in the Otago Museum, are of

a light-brown colour, and were mistaken for C. circumvallatus, Reeve.
This species may be Lepidopleurus melanterus, Rochcb., one of the

many insufficiently described species.
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PLAXirHORA, Gray, 1847.

Key to Species.

a. Valves exposed.

b. Posterior valve not greatly reduced in size or altered in form.

c. Central areas unsculptured save for growth-lines.

d. Sutural pores or tufts distinctly developed.

e. Lateral areas with subobsolete radiating riblets. supcrha.

ee. Lateral areas with at least two distinct radiate ribs. mhatrata.

dd. Sutural pores absent, girdle densely covered with bristles. Sutcri.

cc. Central areas sculptured, at least at the sides.

d. Large. Sutural pores with bifurcating bristles
;

girdle

broad, reddish. biramosa.

dd. Small. Sutural pores with more than two bristles; girdle

narrow, white or white aud black. ctclata.

hh. Posterior valve reducid to a narrow crescentic form, strongly

arched upward. ovata.

aa. Valves partially immersed in the girdle, which encroaches at the

sutures. obtccta.

7. Plaxiphora. bieamosa (Quoy & Gaimard).

Chiton biramosits, Quoy & Gaim. : Voy. Astrolabe, Zool. vol. iii

(1835), p. 378. t. Ixxiv, figs 12-16.

Acanthochaies liramosus, Quoy & Gaim. : Huttou, Trans. New Zealand

Inst., vol. iv, p. 181.

Plaxiphora liramosa, Quoy & Gaim. : Hutton, Man. New Zealand

Moll., p. 116 ; Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 319, pi. Ixviii, figs. 51-4.

Young specimens I always found to be sculptured like P. coilata,

only more grotesquely, but in adult specimens tbe sculpturing is

generally more or less effaced. Sometimes there is a beautiful ornamen-

tation with green, pink, white, and red-brown, but as a rule the valves

ai'e covered with coralline growth and seaweeds, which render it very

difficult to distinguish the animals from their surroundings. The
colour of the girdle varies very much Avith age ; in young specimens

it is sometimes of a dirty orange, whilst in adult forms it is dark red-

brown. A feature that has hitherto been overlooked is the notch at

the posterior end of the girdle ; this, however, is not always very

distinct. In some young shells I found it to be deep and broad, but in

adult specimens mostly reduced to a more or less deep slit. I have

met with a specimen measuring 60 by 40 mm., divergence 150°.

Hah.—Wellington (Otago Museum) ; near Lyttelton (H. S.).

P. biramosa is one of the very rare New Zealand species. The
specimen in the Otago Museum from Cauipbell Island, labelled

P. biramosa, is not that species, but P. suhatrata.

8. Plaxiphoea superba, Pilsbry.

Plaxiphora supcrha, Cpr. MS. : Pilsbry, Man. Conch., ser. I, vol. xiv

(1893), p. 319, pi. Ixviii, figs. 55-61.
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I have not seen this species, hut cannot share Mr. Pilsbry's opinion

that it is identical with P. biramosa. The shape of the valves and

sutural lamina) is very different; the divergence is only 110°, whilst

it is 150° in P. biramosa. It is no doubt nearer P. subatrata, though
specifically distinct from that also.

9. Plaxiphoka cjlLata (Eeeve).

Clii'nn ca'lnfns, Reeve: Conch. Icon., t. xvii (1847), fig. 101.

Acanthopkura ccelatus, lleeve : Ilutton, Man. New Zealand Moll.,

p. 115.

riaxiphora cctlata, lleeve : Pilshry, Man. Conch., ser. I, vol. xiv,

p. 328, pi. Iviii, figs. 21, 22.

Tonicia ziczac, Ilutton: Trans. New Zealand Inst., vol. iv (1872),

p. 180 ; Pilsbry, Man. Conch., ser. I, vol. xiv, p. 328.

Chiton {Plaxiphora) tenninalis (Cpr. MS.), Smith: Voy. "Erebus"
and "Terror," Moll. (1874), p. 4, t. i, fig. 13.

Plaxipltora terminalis, Smith: Hutton, Man. New Zealand Moll.,

p. 116; (Cpr.) Smith, Pilsbry, Man. Conch., ser. I,

vol. xiv, p. 326, pi. li, fig. 14.

I have collected a fair number of this species, and on examining
them carefully have come to the conclusion that Smith's Chitoyi

terminalis is identical with Reeve's C. caiatus. I have two specimens

"ornamented with green and pink," but in all other respects they

agree with the very good description and figure given by Smith for

Plaxiphora terminalis. With regard to Hutton's Tonicia ziczac, there

is no possibility of examining the type, which is lost, but on reading

his description one is forced to the conclusion that it, too, cannot be

anything but Plaxipliora ccetata. Moreover, Captain Hutton himself

made his Tonicia ziczac a synonym of the latter in his Man. New
Zealand Moll. In Von Marten's Critical List I cannot find any
mention that 2\ ziczac is a synonym of P. ccelata, as stated by Pilsbry

(Man. Conch., ser. I, vol. xiv, p. 328).

In his paper on the Polyplacophora from Port Phillip, Mr. E. W.

Sykes places Plaxipliora terminalis in the synonymy of P. petholata

(antea, p. 90). There is no doubt that the two species show very

much the same sculpture, but, omitting minor differences, I would
point out that the girdle of P. ccelata ( = terminalis) has very distinct

sutural pores with long horny bristles, which are not at all numerous,
and the colour of the girdle is usually white, banded with black.

The girdle of P. petholata, on the other hand, is dark-brown, and it is

densely covered with corneous, or dark-brown bristles, not arranged in

series or sutural pores. P. ccelata is a much more elongated form,

and very seldom attains such a large size as P. petholata.^

1 [Mr. Suter has very kiudly sent me fresh specimens of P. ccelata, and 1 am very

glad to have the opportunity of correcting the error into which I tell. The three

names for tlie Australian shells appear to helong to one species, P. petholata, and the

three names for the Xew Zealand shells to another, P. ccelata.—E. R. Sykes.]
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We find the sculpture of the valves in P. hiraniosa, P. ccelata,

P. ovtda, and P. petholata to be almost identical.

JIab. —Yvom. Auckland to the Blutf, but nowhere common.

10. Plaxipeoe.v SuTKKr, Pilsbry.

PJaiciphora Suteri, Pilsbry: Nautilus, vol. viii (1894), p. 8.

Mopalia ciliata, Soworby : Huttou, Man. ]S"ew Zealand AIoll., p. 116
{non Sowerby).

This handsome Chiton is in size and form not unlike P. glaucn,

Quoy & Gaim., and is only found in exposed situations on rocks, the

valves mostly covered with calcareous growth. Young specimens are

sometimes found on 3[ytilns lafus.

llah.—From Manukan Harbour to Foveaux Strait ; rather rare.

11. Plaxiphora. subatkata (Pilsbry).

Tonicia atrata, Sowerby : Hutton, Man. New Zealand Moll., p. 114
{7ion Sowerby).

Tonicia stibatrata, Pilsbry: Man. Conch., ser. I, vol. xiv (1893), p. 201.

Shell large, oval, moderately elevated ; side slopes slightly arched
;

ridge rounded. Colour reddish-brown, dirty pink at the jugum. The
head valve strongly concentrically ridged, and with eight radiate ribs,

which, however, sometimes become obsolete. Central valves beaked
anteriorly and posteriorly ; the anterior beak is rather prominent,

rounded, the posterior one pointed, forming an angle of about 120°,

and is formed by the outer layer only. The wliole surface of the

median valves is strongly concentrically striated, following the outline

of the anterior beak over the jugum. Lateral areas distinct, raised,

with two ribs, which are sometimes flatly nodulous, owing to their

being crossed by concentric lines ; in some specimens the diagonal ribs

are only very faint, or disappear altogether ; on the other hand, their

number may increase to four, but the anterior and slit-rib are always

the more prominent. Posterior valve small, depressed, concentrically

ridged, .slightly beaked anteriorly ; mucro inconspicuous, terminal.

Interior white, tinged with light-blue. Sinus shallow, rounded.

Sutural lamina) rather broadly rounded. Insertion plates low. Anterior

valve with eight iiTcgularly distributed slits ; teeth sharp, striated on

tlie outer side; the whole of the interior light- blue. Intermediate

valves with one slit on each side
;

posterior tooth broad ; a strong

light-blue callosity extends between the two anterior teeth. Posterior

valve with the insertion plate thick, rounded, without slits, a small

sinus in the middle behind. In all valves the eaves are very narrow
and spongy. Girdle wide, narrower at both ends, leathery, tan-colour,

dark brown when dry ; at each suture a pore with long corneous

bristles, six in a tuft, and alternating with these pores a second row
of smaller ones is situated near the margin. In front of head and

tail valve six smaller pores with short bristles. The margin beset

with horny bristles of varying size. Length 75, breadth 45 mm.
;

divergence 125° (sjnrit specimen).
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A specimen from Campbell Island, belonging iindonbtedly to the

same species, is of olive-brown colour, the jugum horny-yellow.

The anterior valve has Avell-pronounced radiating riblets, the con-

centric lines on all the valves are less distinct, and the posterior beak
on the central valves is almost obsolete. The ribs on the lateral area

of the intermediate valves do not run down to the margin, but are

intercepted by a broad, smooth, concentric band, extending along the

sides and antei'ior part of the valves. The valves are more depressed,

divergence 135°.

^rvfrn

10.

n

Plaxiphora sithafrata, Pilsbry.

7. Nat. size, from spirit specimen.
8-10. Ventral view of anterior, median, and posterior valves.

11. Portion of dorsal surface of fom-tli valve.

Hal.—^[acquarie Island (A. Hamilton) ; Campbell Island.

The ^rac(|uarie Island specimens are mostly covered by a thick,

white coralline growth, the Campbell Island specimen with Polyzoa.

The specimen from which the figure is di'awn is in the Otago
Museum ; the valves are fi'om specimens kindly given to me by Mr. A.
Hamilton.

This may be the Plaxiphora Camplelli, Filhol (Compt. Rend., xci,

1880, p. 1095; Pilsbry, Man. Conch., ser. I, vol. xv, p. 107).
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12. Plaxiphora (Guildingia) obtecta, Pilsbry.

riaxlphora ohtcda (Cpr.), Pilsbry : Man. Concli., ser. I, vol. xiv

(1893), p. 330.

I have not seen this very interesting species, which is not in any of

onr Musenms.

13, Plaxiphoka (Fkemblya) ovata (Hutton).

AcanthochMes ovatus, Hntton : Trans. New Zealand Inst., vol. iv,

p. 182 (1872).

Acnnthochites ovatus, Hutton: Man New Zealand Moll., p. 117.

Plaxiphora ovata, Hutton : Pilsbrv, Man. Conch., ser. I, vol. xiv,

p. 332, pi. liv, figs. 34-40.

Rah.—This handsome but rare mollusc is found mostly in roots of

DurviUcca. Type in the Colonial Museum, Wellington.

SPONGIOCHITON, Carpenter, 1873.

14. SpoNGiocniTON PKODucTus, Pilsbry.

Spongiovliiton productus (Cpr. MS.), Pilsbry : Man. Conch., ser. I,

vol. xiv (1892), p. 26.

I have not seen this species.

ACANTHOCHITES, Eisso, 1826.

Key to Species.

a. Anterior valve without radiating ribs; not obviou.sly lobed around

the lower edge of tegmeutum.
h. Tail valve with one slit on each side

;
girdle covered with

spicules and having well-developed tufts. Zclamlivns.

bb. Tail valve with several slits ; girdle naked, leather\-, covering

the valves except for a linear baud at the ridge ; small

tufts on tubercles. poiostis.

(1(1. Anterior valve having five radiating ribs, its lower margin 5 -lobed.

Girdle with eighteen small pore tufts.

b. Girdle leathery, naked, except tufts. vlolaccus.

bb. Girdle covered with white spicules, especially at the margin. costatus.

15. AcANTnocHiTES Zelandicus (Quoy & Gaimard).

Chiton Zelandicus, Quoy & Gaim. : Voy. Astrolabe, Zool. vol. iii

(1835), p. 4U0, t. Ixxiii, figs. 5-8; Peeve, Conch. Icon.,

t. xi, fig. 58.

Acanfhochites Zealandicus, Quoy & Gaim. : Hutton, Man. New Zealand
Moll., p. 117.

Acanthochites Zelandicus, Quoy & Gaim. : Pilsbry, Man. Conch., ser. I,

vol. XV, p. 16, pi. xiv, figs. 9, 10.

Aeantliochcetes Hookeri, Grav : Dieffenbach's "Travels in New
Zealand," vol. ii (1843), p. 262; Hutton, Trans. New
Zealand Inst., vol. iv, p. 182.
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Hah.—Found almost everywhere alons; the coasts of New Zealand
with Chiton 2)''Mis-serpentis. Very variable in colour of mantle and
tufts. I found the largest specimens in Duaedin Harbour.

16. AcANTHocniTES (CRYrTocoNcnTJs) POEostrs (Burrow).

Chiton 2^orosus, Eurrow : Elements of Conchology (1815), p. 189,

pi. xxviii, fig. 1.

Cnjptoconchus porosus, Burrow : H. & A. Adams, Genera Rec. Moll.,

vol. iii, t. Iv, fig. 4 ; Chenu, Manuel de Conch., vol. i,

fig. 2884 ; Hutton, Man. New Zealand Moll., p. 118.

Acatithochites porosus, Burrow : Pilsbry, Man. Conch., ser. I, vol. xv,

p. 36, pi. iii, tigs. 57-62,

Chiton Leachi, Blainville : Diet. Sci. Nat., vol. xxxvi (1825), p. .554.

Chiton vionticularis, Quoy & Gaim. : Yoy. Astrolabe, Zool. vol. iii

(1835), p. 406, t. Ixxiii, figs. 30-5; Sowerby, Conch.
Illust., fig. 129 ; lleeve. Conch. Icon., t. x, fig. 57.

Chitonellus Zelandious, Gray: Diefitenbach's " Travels in New Zealand,"

voLii (1843), p. 246.

Cnjptoconchus Zelandicus, Quoy & Gaim. : TTutton, Trans. New Zealand
Inst., vol. iv, p. 183 {non Quoy & Gain;.).

? Cnjptoplax dcpressus, Blainville: Diet. Sci. Nat., vol. xii (1818),

p. 124.

? Cri/ptoconchus Steivartianus, Rocheb. : Bull. Soc. Philom. Paris,

sdr. VII, torn, vi, 1882, p. 194.

IJal) —From Auckland to Stewart Island, on rocks in sheltered

situations. Not common.
The mantle sometimes beautifully variegated with orange and light-

brown.

17. AcANxnocniTES (Loboplax) violacefs (Quoy & Gaimard).

Chiton violaceus, Quoy & Gaim. : Voy. Astrolabe, Zool. vol. iii (1835),

p. 403, t. Ixxiii, figs. 15-20; Gould, U.S. Explor. Exped.
Moll., p. 331, fig. 420 [non lleeve, Ccmch. Icon., fig. 41).

Acanthochaites violaceus, Quoy & Gaim. : Gray, Dictt'enbach's "Travels

in New Zealand,*" vol. ii, p. 246.

Katharina violacea, Quoy & Gaim.: Hutton, Trans. New Zealand Inst.,

vol. iv, p. 182.

Acanthochites violacea, Quoy & Gaim. : Hutton, Man. New Zealand

Moll., p. 118.

Acanthochites violaceus, Quoy & Gaim. : Pilsbry, Man. Conch., ser. I,

vol. XV, p. 39, pi. iii, figs. 67-73.

Chiton porphyreticus, Reeve: Conch. Icon. (1847), t. x, fig. 56.

Acanthochites porphyreticus, Reeve : Hutton, Man. New Zealand Moll.,

p. 117.

Phacellopleura porphyretica, Carpenter MS.

Ilah.—North and South Islands of New Zealand, but very rare in

the South.
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18. AcANTHocHiTEs (LoBOPLAx) cosTATus, Adams & Angas.

AcantJiochites costatus, Ad. & Ang. : Proc. Zool. Soc, 1864, p. 194
;

Angas, op. cit., 1867, p. 224.

Macandrellus costatus^ Ad. & Aug. : Dall, Proc. U.S. Nat. Mus , vol. i,

p. 299, pi. iv, fig. 40 (dentition).

Chiton [Macandrellus) costatus, Ad. & Ang. : Smith, Zool. Coll.

" Alert," p. 83, t. vi, fig. F.

Acanthocliites costatus, Ad. & Ang. : Pilsbiy, Man. Conch., ser. I,

vol. XV, p. 40, pi. iii. fig. 74.

Tonicia ruhigmosa (Swainson), Hutton : Trans. New Zealand Inst.,

vol. iv (1872), p. 180; Man. New Zealand Moll., p. 114
;

Pilsbry, Man. Conch., ser. I, vol. xv, p. 107.

On examining Hutton's type-specimen of Tonicia ruhif/inosa, which
is in the Colonial Museum, "Wellington, I found it to agree with the

description of A. costatus, and two specimens I have, which were
dredged in Foveaux Straits, also belong to the same species. The
specimen in the Colonial Museum has lost its colour entirely, but of

nay specimens one is yellowish-pink, and the other, a young shell, is

most beautifully ornamented with pink, white, light-brown, and
blue. The dimensions of Hutton's type- specimen are: length 11,

breadth 5 mm.
Ilab.—The species has hitherto been found in Cook Strait and

Foveaux Strait. In tlio latter locality it is found with Chiton canali-

culatus. Very rare.

CHITON, Linne, 1758.

Key to Species.

a. Central areas having longitudinal riblets.

b. Sides and ridge of central areas both sculptured.

e. Lateral areas with numerous slightly crenulatcd

threads.

d. Intermediate valves carinated, divergence 120°. Qnotii.

dd. Intermediate valves arched, divergence 100°. (evens,

cr. Lateral areas with three or four rows of distinct tubercles, pellis-serpetitis.

bh. Central areas with a smooth baud or triangle on ridge of

each valve.

c. Lateral areas with 4-6, pleura 16 or more, granose

riblets. canalicidatus.

cc. Lateral areas with 2-4, pleura 8-14, nodulose riblets.

d. Girdle-scales mucrouated. limans.

dd. Girdle-scales not mucrouated. Stangeri.

aa. Central areas smooth, no longitudinal I'ibs. Si>tclairi.

19. CniTON QuoYi, Deshayes.

Chiton viridis, Quoy & Gaim. : Voy. Astrolabe, Zool. vol. iii (1835),

p. 383, t. Ixxiv, figs. 23-8 (non Chiton viridis, Spongier).

Chiton Quoyi, Deshayes in Lamarck, Anim. sans Vert., vol. vii(1836),

p. 509 ; Reeve, Conch. Icon., t. xiii, fig. 68 ; Hutton,

Trans. New Zealand Inst., vol. iv, p. 177; Pilsbry,

Man. Conch., ser. I, vol. xiv, p. 172, pi. xxxvii, figs. 6-8.
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? Chito7i (flaiiciis, Gray: 8pic. Zool., pt. i (1828), p. 5.

Chitun glaums, Gray: Hutton, Man. New Zealand Moll., p. 112.

? Lophyrus glauciis, Gray : Angas, Proc. Zool. iSoc, 1867, p. 222.

Ilah.—Common everywhere. In tlie Soiith mostly uniformly dark
olive-green, sometimes brown.

20. Chiton ^ereus (Reeve).

Chiton asrem, Eeevc : Conch. Icon. (1847), t. vii, fig. 36.

Chiton (^Leptochiton) areus, Reeve: Smith, Voy. " Erebns " and
"Terror," Moll., p. 4., t. i, fig. 9.

Chiton (ereus, Reeve: Hutton, Man. New Zealand Moll., p. 112;
Pilsbry, Man. Conch., ser. I, vol. xiv, p. 179, pi. xxxvi,

figs. 9H-7.

Chiton stculoides, Carpenter MS.

Carpenter's notes on the species, reproduced by Pilsbry, have enabled

me to separate it from the nearly allied Chiton Quoyi. In addition

to Carpenter's description I wish to point out that light-coloured

specimens of C. Quoyi show the same bluish colour of the interior

as C. cerens. Most of my specimens are covered with a blackish-

green coat. I found the divergence to be nearly 100°, against 120° in

C. Quoyi, and the jugum is not carinatod, but angled, nor is it always
smooth. In one specimen which I took to pieces, the anterior valve

has 8, the posterior 15 slits; C. Quoyi has 9-10 and 1;^-I4 slits

respectively. The shell is also narrower than that of C. Quoyi, the

proportion of breadth to length being 1 : 1'7 in C. areus and 1 : 1'5

in C. Quoyi. The denticulation of the sinus and the crenulation of the

teetli are the same in both.

ITab.—The only locality in which I have hitherto found the species

is Manukan Harbour, North Island. I have not seen it in any of our

New Zealand collections. My specimens are smaller tlian the type.

21. CnrroN pellis-serpentis (Quoy & Gaimard).

Chiton peliis-serpentis, Quoy & Gaim. : Yoy. Astrolabe, Zool. vol. iii

(1835), p. 381, t. Ixxiv, figs. 17-22 ; Deshayes in Lamarck,
Anim. sans Vert., vol. vii, p. 508 ; Reeve, Conch. Icon.,

t. XV, fig. 84 ; Hutton, Trans New Zealand Inst., vol. iv,

p. 176; Man. New Zealand Moll., p. Ill; Haddon,
" Challenger," Poly|)lacophora, p. 22 ; Pilsbry, Man.
Conch., ser. I, vol. xiv, p. 173, pi. xxxvii, figs. 14-18.

The colour varies from white to brown. I found recently a young
specimen of a most beautiful bluish-green, with bands of the same
colour on the girdle.

Hub.—This is the commonest of our New Zealand Chitons,
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22. Chiton Sinclair!, Gray.

Chiton Smclairi^ Gray: Dieffcnbach's "Travels in New Zealand,"

vol. ii (1843), p. 263; Hutton, Trans. New Zealand Inst.,

vol. iv, p. 177; Man. New Zealand Moll., p 111 ; Reeve,

Conch, icon, t. xxii, fig. 143; Pilsbiy, Man. Conch.,

scr. I, vol. xiv, p. 174, pi. xxxvi, figs. 1-3.

Chiton {^Leptocliiton) Sinclair i, Gray: Smith, Voy. "Erebus" and
"Terror," Moll., p. 4, t." i, fig. 17.

The white stripes or spots are not always present ; uniformly
brown-black specimens arc often met with.

Ilab.—North and South Islands of New Zealand, but very local and
not common. I am not aware that it has ever been found in Tasmania.

Very likely C. peUis-serpentis was taken for this species, since it is

not always easy to separate them when the specimens are partly worn.

23. Chiton canaliculatus, Quoy & Gaimard.

Chiton canaliculatus, Quoy & Gaim. : Voy. Astrolabe, Zool. vol. iii

(1835), p. 394, t. Ixxv, figs. 37-42.

Chiton [Lojihijrus) canaliculatm, Quoy & Gaim. : Hutton, Trans. New
Zealand Inst., vol. iv, p. 176.

Lepidopleiirus eanaliculatus, Quoy & Gaim. : Hutton, Man. New
Zealand Moll., p. 112.

Chiton eanaliculatus, Quoy & Gaim. : Pilsbry, Man. Conch., sar. I,

vol. xiv, p. 177, pi. xxxvi, figs. 4-6.

Chiton Stangeri, lieeve : Pilsbry, I.e. {non Reeve).

Chiton inscidptus, A. Adams: Proc. Zool. Soc, 1852, p. 91, t. xvi,

fig. 4; Hutton, Man. New Zealand Moll., p. 112.

JIah.—In deep water : Cook Strait, Dunedin, Foveaux Strait.

24. Chiton Stangeri, Reeve.

Chiton Stangeri, Reeve: Conch. Icon. (1847), t. xxii, fig. 150;
Hutton, Man. New Zealand Moll., p. 111.

In size, shape, coloration, and sculpture very much like Chiton

limans, but difi'ering in the following points:—The ribs have no acute,

elevated grains, but are flattened. The tail valve has very distinct,

flatly nodulous ribs. The jugum is less acute, divergence 120°. The
imbricating scales of the girdle are very small on both margins, larger

in the middle, shining, not mucronated, and very faintly striated, the

&tria3 being visible only under strong magnifying power. Length 13,

breadth 8 mm.
This Chiton may be considered to stand in the same relation to

Chiton limans as our Ischnochiton longicymhus to /. crispus of Tasmania

and Australia. For comparison I had a specimen of Chiton limans

from Port Jackson.

It is evident that this species ranks as very distinct from C. eanali-

culatus, with which it has been thought to be identical.

Ilab.—I found a single specimen of this evidently rare Chiton in

Lyttelton Harbour, under a stone at low-water.
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25. Chiton limans, Sykes.

Chiton muricatus, A. Adams: Proc. Zool. Soc. 1852 (May, 1854),

p. 91, pi. xvi, fig. H {non Tilesius, Mem. Acad. Sci.

St. Petersburg, ser. V, vol. ix, 1824, p. 483); Pilsbry,

Man. Conch., ser. I, vol. xiv, p. 175, pi. xxxvii, figs. 12, 13.

ZopJii/rus muricatus, Ad.: Angas, Proc. Zool. Soc, 1865, p. 186;

I.e., 1867, p. 222.

Chiton (LepidopkurHs) snkatus, Quoy & Gaim. : Hutton, Trans. jS'ew

Zealand Inst, vol. iv, p. 178; Man. New Zealand Moll.,

p. 112 {7inn Quoy & Gaira.).

Chiton limans, Sykes, nom. nov. : Proc. Malac. Soc. London, vol. ii

(1896), p. 93.

There are two specimens in the Colonial Museum from Kapiti, Cook

Strait, which were considered by Captain Hutton to be Chiton sulcatus,

Quoy & Gaim. The specimens are not in a very good condition, one

is partly broken, and their original colour is gone. A close exami-

nation of them, as far as this was possible, proved them to be C. limans,

the scales being mucronated. These are the only specimens known to

have ])een found in New Zealand waters.

ITab.—Cook Strait.

ETJDOXOCiriTON, Shuttleworth, 1853.

Key to Species.

a. Shell elevated, divergence 100-110^, anterior valve with 30 slits,

spinelets black. nohilis.

aa. Shell depressed, divergence 135-140^, aijterior valve with 17 slits,

spinelets brown. Iluttoni.

26. EuDoxociiiTON NOBiLis (Gray).

Acanthopleara nohilis, Gray: Dieifenbach's "Travels in New Zealand,"

vol. ii (1843), p. 245.

Chiton {Eudo.rocJtiton) nobilis, Gray: Shuttleworth, Mitth. Naturf.

Gesell. Earn, 1853, p. 191.

Acanfhopleura nobilis, Gray : Hutton, Trans. New Zealand Inst.,

vol. iv, p. 181.

Chiton (Chcetopleura) nobilis, Gray: Smith, Voy. "Erebus" and
" Terror," Moll., p. 4, t. i, fig 8.

Chcetopleura nobilis, Gray: Hutton, Man. New Zealand Moll., p. 115.

Eudoxochiton nobilis, Gray : Pilsbry, Man. Conch., ser. I, vol. xiv,

p. 193, pi. xlvi, figs. 88-95.

This rare species attains sometimes a large size. I have a specimen

measuring 62 X 110 mm. ! It is the largest of New Zealand Chitons.

Ilah.—North and South Islands, on rocks in exposed situations, some-

times together with Plaxiphora biramosa and P. ISiiteri.

VOL. II.—JULY, 1897. 14
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27. EuDoxocniTON Huttoni, Pilsbiy.

Eudoxochiton Huttoni, Pilsbrv : Man. Couch., ser. I, vol. xiv (1893),

p. 194, pi. xlvi, figs. 96-100.

Hah.—Xorth and South Islands, but very rare.

ACAJs^THOPLEURA, Guilding, 1829.

28. ACANTHOPLEURA (MaUGERIA) CORTICATA (Huttou).

Tonicia corticata, Hutton : Trans. New Zealand Inst., vol. iv (1872),

p. 180; Pilsbry, Man. Conch., ser. I, vol. xiv, p. 320.

Flaxiphora biramosa, Quoy & Gaim. : Hutton, Man. New Zealand

Moll., p. 116 {710)1 Quoy & Gaim.).

A specimen of a rather large Chiton was kindly given me by

Mr. A. Hamilton, of Duncdin. 1 had not seen the species before, and

I submitted it to Captain Hutton for examination, who declared it to

be his Tonicia corticata. The specimen is in a bad condition, in so

AcantJwjjlenra corttcnta, Jlutton.

12-13. Veutral views of detached valves.

14-16. Dorsal views of detached valves.

17. Profile of posterior valve, nat. size.

far that the valves are separated from the girdle, the head valve is

missing, and the girdle is much worn ; it, however, is quite sufficient

to make out the generic position with certainty, and to add a littk^ to

the diagnosis published by Captain Hutton twenty-four years back.

The shell is broadly and roundly arched, the surface much eroded or

covered with coralline growth. Colour yellowish-grey, with a brown

stripe on the ridge of the valves, and one, much broacler, on each side

near the margin. The valves are beaked, thick, and solid, with the
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lateral areas indistinctly raised. The margins of the lateral areas

and pleura show distinct granules (surrounded by numerous eye-dots).

The mucro seems to be central, but this is uncertain, since the surface

of the terminal valve has been scraped with a knife. Interior lead-

grey on posterior half of intermediate valves, white on anterior half

and tail valve. Central valves with 1-1, posterior valve with 9,

slits. Teeth rather long and very deeply pectinated outside in

a forward direction. Tegmentum inflexed at the posterior margin of

central valves. Teeth of end valve short, deeply pectinated on the

edge and outside. On central valves a well-defined ridge runs across

between the slits, following in outline the sinus and sutural lamiuoe.

Sinus deep, rounded, almost straight in the tail valve ; slightly notched

at the sides. Girdle (dry) dark-brown. In one place I found five

small calcareous spicules. The whole of the girdle is densely covered

by small pits, in which the lost spines were inserted, imparting to it

a somewhat spongy appearance.

It is difficult to give an exact measurement of this shell, but

I estimate it at about : length 75, breadth 50 mm.
The central valves are more broadly arclied than in Acanthopleura

gramdata, Gmel.
Hah.—New Zealand, exact locality not known.

ONITHOCHITON, Gray, 1847.

29. Onithochiton ijndulatus (Quoy & Gaimard).

Chiton imdiilatus, Quoy & Gaim. : Yoy. Astrolabe, Zool. vol. iii (1835),

p. 393, t. Ixxv, figs. 19-24; Keeve, Conch. Icon., t. xvi,

figs. 87, 90.

Onithochiton midulatus, Quoy & Gaim. : H. & A. Adams, Genera Rec.

Moll., vol. i, p. 476, t. liv, fig. 3.

Tonicia undnlata, Quoy & Gaim. : Hutton, Trans. New Zealand

Inst., vol. iv, p. 179 ; Man. New Zealand Moll., p. 114.

Onithochiton undalatus, Quoy & Gaim. : Pilsbry, Man. Conch., ser. 1,

vol. xiv, p. 245, pi. Iv, figs. 14-16.

Tonicia lineolata, Frembly : Hutton, Man. New Zealand Moll., p. 114

i^non Frembly).

Mr. II. A. Pilsbry was quite right when ho expressed the opinion

(Man. Conch., ser. I, vol. xv, p. 89) that Tonicia lineolata reported

from Dunedin, Auckland Islands, and Campbell Island, was not likely

to be the Chilian form described in vol. xiv, p. 198. The specimens

from the localities mentioned are in the Otago Museum, and they show

the colour pattern of T. lineolata, but I found them all to be undoubted

0. undulatus. The colour variation in this species is greater than m
any other Chiton I know. Sometimes the colour is uniformly purjilish-

black, and this form is more common in the South, especially in the

Auckland Islands and Campbell Island.

Hab.-kW the Southern New Zealand Islands. Often found in

roots of Durvillcca with Chiton Sinclairi and Plaxi^jliora ovata.
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SPECIES DOUBTFUL FOR NEW ZEALAND.

1. Chiton jugosus, Gould.

Chiton conccntriciis, Heeve : Hutton, Trans. New Zealand Inst., vol. iv

(1872), p. 176; Man. New Zealand Moll., p. 111.

Some specimens in the Colonial Museum are correctly referred to

this species, but their locality is not stated. I agree with Pilsbry tliat

the species is probably incorrectly reported from New Zealand. It is

not in the New Zealand collections in any of the other Museums, and

I am not aware that it has ever been found in our waters by recent

collectors.

2. LoRicA voLvox (Reeve).

Chiton [Lepidopleurus) rudis, Hutton : Trans. New Zealand Inst.,

vol. iv (1872), p. 179 ; Man. New Zealand .Moll
,
p. 113.

Chiton rudis, Hutton : Pilsbry, Man. Conch., ser. I, vol. xiv, p. 238.

I have examined Hutton's tyj)C-specimen of Chiton rudis in the

Colonial Museum, and found it, as suggested by Mr. Pilsbry, to be

Lorica volvox. For the same reasons as those given in the case of the

foregoing species, I think it advisable to place it amongst the species

doubtful for New Zealand.

3. ISCHNOCUITON CONTRACTUS (RcCVe).

Lepidoplexirus contractus, Reeve : Hutton, Man. New Zealand Moll.,

p. 113.

The New Zealand habitat rests solely on Cuming's authority, and

that is not always reliable. It is not in any of our Museums as

coming from New Zealand, and I have no knowledge that it has ever

been found here.

INSUFFICIENTLY DESCRIBED SPECIES.

1. Lcpidopleurus melantertis, Rochebrune: Pilsbry, Man. Conch., ser. I,

vol. XV, p. 107.

2. Lcpidopleurus CampleVli, Filhol : Pilsbry, I.e.

3. Piaxifora CampheVli, Filhol : Pilsbry, I.e.

4. Acmithochitesjucundus, Rochebrune: Pilsbry, t.c
, p. 29.

5. Tonicia Gryei, Filhol: Pilsbry, t.c, p. 107.

6. Acayithopleura comphxa, Hutton : Trans. New Zealand Inst.,

vol. iv, p. 181 ; Pilsbry, t.c, p. 108. Type lost.

7. Onithockiton FiUtoU, Rochebnme : Pilsbry, t.c, p. 106.

8. ,, decij}iens, Rochebrune : Pilsbry, I.e.

9. ,, neglectus, Rochebrune : Pilsbry, I.e.

10. ,,
Astrolahei, Rochebrune: Pilsbry, t.c, p. 107.
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NOTE OX MITRA OBSCURA, IIUTTOX.

By Henry Suter.

Read \2th March, 1897.

Srit James Hector, Director of the Colonial Museum, "Welliufiton,

"with great kindness lent me Captain Hutton's type-specimen of Mitra
ohscura, which enahles me to give here an emended description and
a figure of the species.

Mitra. ouscura, Hutton.

Hutton, Catalogue of Marine Mollusca of New Zealand, 1873, p. 19.

Hutton, Manual of the New Zealand Mollusca, 1880, p. 60.

Shell ovate-conical, whorls shouldered, those of the spire longi-

tudinally plicate, about twenty costaj on the penultimate whorl ; on the

body-whorl the plications become gradually fainter as they approach

the peristome, whilst between them fine lines of growth are visible.

Three to four distinct revolving lines below the suture on the last

three whorls, extending indistinctly over the whole of the second to

fourth whorl. Whorls seven. Ease of last spirally striated. Aperture
nan'ow, columella with four plaits, the basal one small; outer lip

angled above, thick, smooth (basal part broken off) ; interior purplish.

Colour blackish-brown, white spots predominating on the first five

whorls ; the last two whorls with large, sometimes confluent, white
spots below the suture. The whole of the body-whorl is dotted

with minute whitish spots. Hase fuscous. Length 16, breadth 8 mm.
Aperture : height 9, breadth 3-5 mm. Angle of spire 60°.

Mitra (ihscura, Hutton.

ITah.—Bay of Islands (Colonial Museum).
This species is nearest to Mitra pica, Eecve, from Tasmania,
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Australia, and Cape of Good Hope; but in my opinion sufficiently

distinct for specific rank.

It was omitted, with several other species of the genus, fi'om the

list of jS'ew Zealand Mollusca by Captain Hutton, in his revision of our

rhachiglossate mollusca (Trans. New Zealand Inst., vol. xvi, p 226,

footnote), because at that time there was no evidence, beyond this

single dead specimen, to sliow that the genus Mitra really did occur in

New Zealand waters ; and its omission from the list may fairly be con-

sidered as a proof of Captain Hutton's carefulness when working out

his revision of the group. Since then matters have changed, however.

Mitra mdaniana, Lam., has been found by recent collectors at Tau-

ranga, and in the Hauraki Gulf, and there are specimens in several of

our collections. Two species of Mitra have been found by the light-

house-keeper of Mokohinou, cast of Whangarei Bay, one of whicli is

a variety of M. obscura. The occurrence, therefore, of Mitra on our

shores no longer remains doubtful, and we are evidently fully justified

in reintroducing Captain Hutton's species into the list of the New
Zealand marine mollusca.
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ADDRESS OF THE TUESIDEXT,

Prof. G. B. IIowES, Sec. L.S., etc.

Deliocrcd 12th Fcbruarij, 1897.

Ladies and Gentlemen,

Since it is your wish that I once more appear as your attorney,

permit me to offer a few remarks somewhat by way of development
of the lines which I hist year adopted, for there is no reason why
Presidential Addresses should not be continuous, and let us ask what
is the present position of our branch of science, and what the most
fruitful field for its immediate development.

Our year opened full of promise for the Malacolo<?ist, for hardly

had it dawned when there reached us a paper by Girard ^ on the

remaikable 'bivalved pulmonate' (unfortunately so called) Thyro-

phorella Thomensin, in which he claims to have settled the systematic

position of that animal. Ee its ' lesser valve ' what it may,
a product of overgrowth of the peristome or a protective lid

sui generis, it is clear that it presents us with a physiological con-

dition for the counterpart of which we turn to the o])erculate Eugosa
among Corals and the unique Hhodosoma'^ among Tunicates. Once
again was the zoological mind turned to the part played by
homoplasy ; and while thus exercised there came before it the

full monograph of our distinguished contemporary Paul Pclseneer,

upon the " Air-breathing Prosobranchs and Gill-breathing Pul-

luonates," ^ in which, suffice it to say, our knowledge of this

important and fascinating subject is materially extended, and our
author strengthens his conclusion that Siphonaria and Gadinia are

pulmonates ; whilst in reviewing this paper Simroth has shown good
reason for suspecting* that lanthina may be an ' air-breather.'

M. Felix Bernard, not content with the continuation of his epoch-
marking work upon the Pelecypodan hinge, early in the year delighted

us Avith a description ^ of the structure and development of a new
Kulamellibranch {Sdoheretia australis), which small organism he
obtained off the ambulacra of a viviparous Spatangoid {Iripylus

((iveniosus), with which it is commensal, from Cape Horn. Its en-

closed shell, its gills, and pallial chamber, are of much interest ; and
his promised discussion of its affinities has for us a special association,

' A. A. Girard, Jouru. Sci. Acad. Lisbon, ser. II, torn, iv, p. 28.
- Chevreulins of Lacaze Diithiers, Ann. Sci. Nat. (Zuol.), ser. Ill, torn, iv, p. 293.
* P. Pelseneer, Arcli. Biol., torn, xiv, p. 351.
* H. Simroth, Zool. Ceutralbl., Bd. iii, p. 214.
^ F. Bernard, Bull. Mas. Ilist. uat. Paris, toiu. xxvii, p. 361.



204 PEOCICEDINGS OF THE MALACOLOGICAL SOCIETY.

in coiisidcration of the views expressed in Mr. M. F. Woodward's
excellent paper on Ephippodonta published in the first volume of our
" Proceedings."

The year which opened thus sensationally, did not continue one of

surprises for the Malacologist, but rather one of that steady work
which marks real progress. Firstly, let me consider it as affecting

our Society.

Our members now number 162. The addition to our roll of the

names of W. T. Blanford, H. A. Pilsbry, C. E. Beecher, and
A. Pavlov, is a guarantee of appreciation by those most competent
to judge of our merits ; and as our financial position has improved
during the yeai", we have no cause for dissatisfaction with our worldly
progress.

One familiar face has temporarily disappeared from our midst, in

the removal of Mr. S. Pace to Toi'res Straits, to conduct during the

next few years a series of experiments in pearl culture, and to

develop the pearl fisheries.

We have published papers during the year by our distinguished

foreign members Dr. H. Simroth and Mr. H. Suter, and by Professor

(jiilson, of Louvain, one of our latest recruits ; and our main supporters,

Messrs. Edgar Smith and E. E. Sykes, have given us liberally of the

results of their labours.

Our most trustworthy member, Mr. G. C. Crick, has laid before us

two short communications belonging to that class of which, to my
mind, we want more ; i.e. they are palooontological. Both are

in every way worthy the material described, and of our glorious

national collection of which it forms part. The consummate care with
which the author has worked out his details, the skill of his recon-

structions, the cautiousness of his generalizations, and the beauty of

the accompanying illustrations, appear to me equally commendable.
An author to whom trouble is a pleasure where truth is to be

revealed, to whom order is second nature, and an artist who, if he
will, can in some departments outrival his foreign contemporaries,

under the guidance of our Editor, have given us a scientific treatise

which, being also a finished work of art, realizes the ideal of Huxley,
our great master of science and English composition, an ideal which
he was never tired of upholding to his followers. Authors of such

works, which take time, are nowadays voted s;low ; better, however,

one such than a dozen of the slipshod, ill-conceived, oft-inflated

'papers,' begotten of mere ambition and desire for notoriety, that at

times cover, but do not adorn, the pages of our scientific journals.

Nor have our exhibits been one wliit behind.

We have been gratified by the sight of living Petricola pholadiformis,

collected on our own coasts, the acumen of our members Messrs.

Cooper, Crouch, and Kennard having shown us that the species

is appai'ently becoming acclimatized in British waters. Mr. Bulleu

Newton has excited our interest and imagination, by laying before

us, on behalf of our honoured member Sir Eawson llawson, the
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original coloured drawings of the shell and animal of Pleurotomaria

Quoyana, from which the figures in the ' Blake ' ^lonograph were
drawn. Mr. Fi;lton has openly put iipon our table collections of

shells, notably of Amphidromiis, of exceptional completeness and
perfection, such as are only brought together under a labour of love

;

whilst, with his Comis gloria-maris, Mr. Sowerby has appealed to our
aesthetic as well as to our common sense.

The exhibition of skiagraphs of shells and living molluscs by
Mr. J. Green and Mr. J. H. Grardiner is especially noteworthy, as

marking the most extensive and first systematic attempt to apply the
latest epoch-marking discovery in physics to the study of our chosen
class of animals. To be able to see the clausium tlirough the shell-

wall, and to determine the se])tal lines and muscular impressions of

the JVautilus shell, prior to the removal of the animal contained
within it ; to bo able to work out the valve-slits of a Poly-
placophoran, while the plates are yet in situ beneath the girdle ; and
to detect the folds on the columella of Voluta the whole way up, even
on the further side of the shelly pillar, is to be in possession of a new
and powerful method of observation, which must be productive of good
results. Mr. Green and Mr. Gardiner, in having shown us how
best to proceed with this, have done us a most useful service.

So long as we are in a position to maintain the present standard of

our exhibits, we need have little fear of lack of interest in our
meetings.

AVith extending influence, it is only reasonable to suppose that the
sympathies of others will be accorded us ; and I am very happy to

infoiiu you that the Rev. J. E. H. Thomson, who last year went into

residence at Safed, has most willingly undertaken to dredge and
collect for us during the next three or four years in Galilee and the
neighbouring Lakes, the necessity for investigating the moUuscau
fauna of which was emphasized by the late Paul Fischer.

My friend and former pupil, Mr. J. E. 8. Moore, has just returned
from the African Lakes with a goodly dredging of MoUusea, including

materiid for the study of development; and I am hopeful that ere long
we may see some of them upon our table.

With a view to extension of our influence with exploiters, our
Council early in the year considered a scheme for the compilation of

a series of directions for search, capture, and preservation of Mollusca.

A small Committee was formed, with two members for each department
of the work, and their notes are now in an advanced stage. In
taking this step, your Council were encouraged by the success of

the issue by the Anthropological Institute of Great Britain and Ireland

of their " jS^otes and Queries," and were especially mindful of the

necessity for securing accurate observations upon the Land-shell Fauna
of the Oceanic Islands, before the disturbing influences of the settler

and his flocks and herds render them for ever unattainable.'

' It is sincerely to be hoped that should the plea of the British Association
Committee for the exploration of the Islands of the Pacific lead to action, the
Laud Mollusca will receive adequate attention.
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During the year, the hand of death lias deprived us of Dr. Augnste
Brot, of Geneva, and of B. Schmacker, both members of our Society,

and both contributors to our " Proceedings." Dr. Brot, well known in

connection with the " Conchylien Cabinet" as the chief authority on
Melania and allied genera, passed away on August 30, at the age

of 75. Schmacker died at Yokohama, on March 26, at the early age

of 44 ; and in him we lose an enthusiastic collector, who devoted

special attention to Chinese and Japanese Land Mollusca, as his papers

in collaboration with Dr. 0. Boettger testify.

In the death of Professor Gr. A. Pirona. of Udine, we mourn the

loss of a talented naturalist and philologist, who embraced within

the sphere of his many occupations the study of the Land and
Fresh-water Mollusca of his native district, and of the Hippurites

;

whilst by the decease of H. D. von JN'ostrand we have lost an
enthusiastic collector and conchologist.

I cannot pass unnoticed the recent decease of the veteran "Naturalist

of the Cumbraes," David Robertson, who died at Millport in his

ninetieth year, respected by all earnest Zoologists, as one who made the

most of his surroundings and developed that which he could command.
He was a keen observer of nature, and the merits of his sixty years'

work in science (in much of which he was materially assisted by his

wife) were in 1895 recognized by the University of Glasgow, which
bestowed on him the degree of D.C.L. When by many all but for-

gotten, he reappeared, in association with Dr. J. Murray, during his

exploration of the Firth and West Coast of Scotland and the work of

the familiar * Ark.' His last public act was the cutting of the first

sod on the site of the new Marine Station at Millport, now nearing

completion, that owes its existence largely to his untiring energy and
enthusiasm. He was of the old order of ' field-naturalists,' now,
alas ! but few in number, and was also a palajontologist. Since his

death was in my hearing recently commented upon as that of ' another

old fossil,' I am constrained to point out that some of our latest work
in ' bionomics ' has borne testimony ^ to the value and accuracy of

observations made by him in 1861.

It would not be difficult to produce recent work in Malacology in

which gross errors might have been avoided had more attention been
paid to the published work of our predecessors. " Sire," perks the

youth to his senior, '

' I proceed to swallow and digest thee with all

thou knowest." Let it be added that he occasionally gets choked !

Turning now to consider progress at home, we note the discovery,

by Mr. Garstang, of the Marine Biological Laboratory at Plymouth;
of a new British Boris * (Z>. mmulata) ; and of the Neomeniau genera

Mfizomenia and llho/iahmenia, hitherto unrecognized in British

Waters, with a description of which he has honoured our " Proceedings."

Mr. Garstang's specimens were discovered in the English Channel at

1 Cf. W. Garstang, Journ. Mar. Biol. Assoc, (n.s.), vol. iv, p. 21b.
2 W. Garstaug, t.c, p. 167.
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a depth of 25-30 fathoms; whilst about the .same time Professor

Haswell, of the Sydney University, recorded ' a similar find in the

harbour of that city. This welcome extension of our knowledge of

the range of these remarkable animals was but a question of time

;

bnt, as concerning the British seas, it may be remarked that there

have long been placed on public exhibition in the Molluscan galleries

of the British Museum of Natural History, specimens of Neomenia
carinata dredged by Dr. J. Murray during 1887-8 in 50-70 fathoms

at Upper Loch Etive and Loch Hourn ; and that in 1891 Professor

Haddon recorded * the capture of a Neomenian on the west coast of

Ireland at 80, if not also at 55, fathoms.

We note with pride that steps are being taken towards rearrange-

ment of our matchk'ss national collection of recent Mollusca. In
this our Vice-President, Mr. E. A. Smith, and those who are helping

and advising him, are performing a public service ; and it is worthy
of remark that, as the work progresses, Dr. H. Woodward, Mr. Crick,

and tbeir associates in the Geological Department, are giving us

descriptions of fossil molluscs no less valuable and unique. Specimens
such as those of the Palaoctojnis Newboldi from the Cretaceous of

Lebanon,^ and of Acanthoteuthis speciosa from the Lithographic Stone

of Eichstiidt,* like so much that is preserved in our National Museum,
may well arouse the envy of our foreign contemporaries. Co-operative

action is the secret of their acquirement. During the present year

the observant eye of Mr. C. Davies Sherborn was attracted, while

walking with a friend (Dr. Rowe), by a monstrous Ammonite on the

beach near Brighton. No time was lost in communicating with
the authorities, who despatched our friend Crick and an assistant to

the scene. Sufficient this for anyone familiar with the conduct of

affairs of the Geological Department of our treasure-house ; and, as

the result, there now adorns the collection a 4 4 -inch exauqile of

Ammonites [llaploceras) Icptoplujllum, which is an object to behold and
live up to.

General progress in the study of our recent Mollusca has been
during the year largely associated with the work of expeditions—
couspicuously with those of the " Albatross " and " Princess Alice,"

of the German Plankton, and the Horn Expedition— of which I propose

to treat in a more fitting portion of my Address. The voyage of the
" Caudau " has furnished material for papers by Joubin and Locard,

and the Mollusca collected by the Dutch Expedition to Central Borneo
have been I'eported upon by Scliepman.^

Of faunal papers on Land Mollusca, I would name tliose of our Vice-

President, Mr. Edgar Smith, referring to Celebes, Batchian, Ternate,

^ W. A. ILiswell, Joiirn. Sydney Univ. Medic. Soc. (Hermes Medic. Siippkm.),

vol. i, p. xxxi.
- A. C. Haddon, Proc. Roy. Didilin Soc. (n.s.), vol. vii, pp. 2.58 and 260.
•* II. Wo.idward, Quart, jouru. Geol. Soc, vol. Hi, p. 229; Geol. Mag., 1806,

p. 567.
* G. C. Crick, Geol. Ma^-., 1897, p. 1.

* M. M. Scliepniau, Notes Leyden lliis., vol. .xvii, p. l-lo.
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and Gilolo, in our own " Proceedings "
; and on Mollusca from Trinidad

in the Journal of Concliology.' The Canaries have been dealt with

in our own pages by Gude ; and, subsequently to Smith, Von
MoUendorii has written * upon the Mollusca of South Celebes ; while,

in conjunction with Quadras, he has briefly described^ a number
of species from the Philippines, whence several genera have been

listed by Boettger,* with descriptions of new forms.

Dall has published an elaborate review of our knowledge of the

terrestrial fauna of the Galapagos Islands," not unmixed with doubtful

speculation, in describing the collections made by Dr. G. Baur in

1890. Valuable critical reviews have been given by Fulton on

Amjihidromus, and Wagner ^ on Daudehardia ; and Hidalgo has

published some extensive critical notes on the species of Cochlostyla?

There has also appeared the first of what we hope may prove to be

a series of papers on North American Land- shells, by Pilsbry and

Vanatta, dealing both systematically and anatomically with Ariolimax

and Aphallarion.^ The same authors, too, have issued a Catalogue of

the genus Cerion ; whilst the armature of the various species of Gorilla

and Plectopylis has been worked out and figured by Gude.^

Central Asia has furnished new forms to Westerlund ; East Africa

to Von Martens ; and Borneo and the Hawaiian Islands have received

special attention. New forms from Bombay have been described by
Melvillin our " Proceedings," and from the Loyalty Islands elsewhere,

in conjunction with Standen. A number of new species of Pleuro-

tomidse have been recorded by Hervier '" from New Caledonia ; and

in generic work, De llochebrune on Ceratosoma,^^ and Lahille on the

Volutes of Argentina,'^ call for comment.
A Catalogue of the marine fauna of the Pacific coast of Canada has

been compiled by the Pev. G. W. Taylor, in which he enumerates

279 species, and to which he adds a faun al list of fresh-water forms.

Of the " Conchylien Cabinet" several parts have appeared, dealing

with ITelix, Ccrithium, Columbella, and the Bullacca. The " ^lanual

of Conchology" by Pilsbry has stcaddy progressed: in the Marine

aeries the Gastropoda are finished; in the land, the Bulimoid forms

have received attention ; new subgenera have been described, and in

separating genera the sculpture of the protoconch has been utilized.

Simroth, in Bronn's " Thier-lleich," has commenced the (Jlastropoda.

Our Editor has assisted in the English translation by H. and M. Bernard

' E. A. Smith, Joiirn. Conch., vol. viii, p. 231.
2 (). von Mollendorff, Nachr. Deutsch. Malak. Ges., 1896, p. 133.

3 J. F. Quadras and 0. von Molleudortf, t.c, p. 81.

* 0. Boettger, t.c, p. 41.
^ W. H. Dall, Proc. Acad. Nat. Sci. Philad., 1896, p. 39-5.

6 A. J. Waguer, Denskschr. Akad. Wien, Bd. Ixii, p. 609.
'

.1. G. Hidalgo, Jouru. de Conch., torn, xliv, p. .5.

8 H. A. Pilsbry and E. G. Vanatta, Proc. Acad. Nat. Sci. Philad., 1896, p. 339.
" G. K. Gude, Sci. Gossip (n.s.), vol. iii, p. 126 etc.

"' R. P. J. Hervier, Jouru. de Conch., vol. xliii, p. HI, and vol. xliv, p. 51.

1' A. T.deRochebruue, Nouv. Arch. Mus. Hist. Nat. Paris, ser. Ill, toui. vii,p. 119.

1- F. Lahille, llev. Mus. La Plata, vol. vi, p. 293.
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of Arnold Lang's "Text-Book of Comparative Anatomy" so far as

it applies to the Mollusca. Mr. J. W. Taylor has issued a further

part of his work on British Land and Eresh-water Mollusca,

devoting much attention to anatomy ; and Mr. L. E. Adams has

published a second edition of his " Collector's Manual." Last, but not

least, our thanks are due to the Editor of the Journal of Malacology,

and to our Secretary and Mr. S. Pace, for their enterprising "Biblio-

graphy," which we hope will continue a leading feature of that

periodical.

For the student of fossil forms, the year has been noteworthy.

Our Corresponding Members, Dr. R. J. Lechmere Guppy and Professor

AV. H. Dall, have written a joint work' entitled "Descriptions of

Tertiary Eossils from the Antillean Region," the horizons whence
they were obtained ranging from the Pliocene to the Eocene. A new
genus, Stromhinella, is ciescribed from the Oligocene of 8t. Domingo. It

appears at first sight like a strongly sculptured Terehra of the section

Acus ; the aperture, however, is that of Anachis, and it doubtless has

much the same relation to tliis as JEsopusi has to Astyris.

Professor Sacco's stupendous work still progresses.^ Part 20 lias

appeared during the year, and comprises the Coecidae, Vermetidns,

Sili(piariida\ Phorida), Calyptra3idoe, Capulido), Hipponycidie, Neri-

tida?, and Neritopsidaj. In this we have another appalling addition to

the number of ' varieties ' of divers species of fossil Mollusca.

Fortunately, however, considerable re^^sion has been effected with the

species themselves ; and the systematic position of many has been so

carefully considered that, despite its faults, the work will constitute a

standard of reference on Pliocene Mollusca for some time to come.

A paper by our member, Mr. G. B. Pritchard. on the fossil fauna

of Table Cape beds, Tasmania, deals principally ^ with the Mollusca.

The summary of species records one cephalopod, 153 iinstropods, and

65 pelecypods ; and the Avhole is an excellent piece of work,

apparently based chiefly on the writings of Ralph Tate, but con-

taining some welcome criticisms and addenda.

Dr. Paul Oppenheim, in a work entitled "Die Eocaenfauna des

Monte I'ostale bei Bolca im Veronesischen," dealing largely with a

Molluscan fauna which has often been partly described, and is of much
interest from a geological point of view, records^ some large Cerithidaj

and Naticidse. Large Luciuida3 are also described, which suggest

those of the Eocene of North AVestein Europe. The state of some

of the fossils is unfortunately bad, and the nomenclature somewhat
antiquated.

The volume of the Paheontographical Society contains four

monographs of especial interest to us. That on the " Fauna of the

1 E. J. Guppy and W. H. Dall, Proc. U.S. Nat. Mus., vol. xix, p. 303.
2 F. J. Sacci), Mnllnschi Terr. Terz. Piedmoiite e Lisjuria. Turin.
2 G. B. Pritchard, Troc. Kov. Soc. Vict, (n.s.), vol. viii, p. 74.
* P. Uppeuhuim, rultcoutog-raphica, sliii, pp. 125-221, 8 pis. Stuttgart, 1896.
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]\[ar\vood and Pilton Beds of jS'orth Devon and Somerset," by our

member, the llev. G. F. Whidborne, is a useful epitome. The
systematic position of most of the species of Mollusca described

appears to us, however, doubtful, and this monograph will be of

best use later on, when the field comes to be more thoroaglily

Worked out.

Carhonicola, Anthracomya, and Kaiadites form the subject of an
appendix to his previous work by Dr. Wheellon Hind, also a member
of our Society. There is given on p. 171a geological section of the

beds of the shore at Dalnieny, but its utility is seriously marred by
the omission of any statement as to the thickness of the beds. Dr.

Jiind also devotes eighty pages to the " British Carboniferous Lamelli-

branchiata " (Part I), dealing with the Mytilidae. The assignation

of a systematic position to many of the species of Lithodomus depicted

on pi. ii is, to say the least, bold. The greater part of this work is

confined to the "Introduction" and "Bibliography," which latter

"we could well wish revised and materially extended.

Our member, Mr. W. H. Hudleston, P.R.S., contributes the ninth

number of Part I of his work on the " Jurassic Gastropoda," concluding

those of the Oolite. The monograph is accompanied by an alphabetical

index, showing geographical distribution in England.

Our indefatigable Corresponding Member, M. Cossmann, has

published the second livraison of his great work " Essais de

Paleoconchologie comparee," comprising the Tubiferidoe, Icteriidic

(nov. fam.), and Nerineidae, which the author elevates into a new
suborder, Entomota'^niata. The systematic description of the

I'rosobranchiata is also commenced, and includes the Terebridtt;,

Pleurotomidte, and Conidoe. The work throughout bears evidence of

very careful preparation. A number of new genera and subgenera aie

proposed ; but we cannot say that the method of classification, thougli

it follows in part the example set by the late Paul Fischer in his

" Manuel," will be received with much satisfaction by English

students. One of the most interesting features of the work is the

careful manner in which the author cites examples of species oc-

curring along definite geological horizons, whereby the reader is

presented with a comprehensive review of the range in time of even

the subgenera and ' sections.' The work is destined to become
classical.

There has also appeared during the year, under the direction of

M. Cossmann, a " Revue critique de Paleozoologie." It will appear

every three mouths, and is intended to contain comprehensive reviews

of current work. It to a certain extent takes the place of the pala3o-

zoological section of the recently defunct " Annuaire Geologique

Universel," and it cannot fail to be of the greatest use to us all.

M. Cossmann is to be congratulated on the undertaking.

The Memoirs of the Geological Survey of India (" Palteontologia

Indica") of the year embody two important monographs on the

Cephalopoda, by Professor W. Waagen and Dr. Carl Diener. Dr.

Waagen deals with fossils of the Ceratite formation, which apparently

represents the Trias of Euiopp, although "it is not yet possible to
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say with certainty what parts of tlie Trias may be represented by the

Ceratite formation of the Salt Range." The greater part of the work
is devoted to the Cephalopoda, and many new genera and species

are described. Dr. Dieuer's monograph describes the " Schlaginweit

Collection in Munich, Griesbach's in the Geological Museum of

Calcutta, with Blanford's and Stoliczka's type-specimens"; and last,

but not least, tlie large number of fossils collected in 1892 by the

expedition to Johar, Panikhanda, and Hundos, in which Griesbach,

Middlemiss, and Diener took part. A new genus (^Budcihaites) is

described, besides a great number of new species; and the work, like

that of Waagen heforementioned and all the volumes of the
" Palajoutologia ludica," is exceedingly well illustrated.

In the " Denkschrift" ^ of the Vienna Academy, Dr. E. Mojsisovics

von Mojsvar, who has already done so much excellent work on
the Cepbalopod fauna of the Trias, particularly of Austria, describes

in full that of the Upper Tiias of the Himalayas. The material

forming the basis of the work consists of the collections of

Dr. Diener and Messrs. Griesbach and IMiddlemiss, made during their

abovementioned expedition to the Himalayas. As was to be expected,

the author describes many new species, and institutes new genera,

subgenera, and large subdivisions. His descriptions are accompanied
l)y numerous plates, executed in the finished manner to which we are

accustomed in his writings on the Austrian Trias.

The work, I believe, is being translated, to appear subsequently in

the " Pahieontologia Indica," where it will probably form Pait I

of a series of monographs on " Himalayan Trias Fossils," of which
Dr. Diener's work on the Muschelkalk of the same region forms Part II.

G. Holm has pulilished a work on Endoceras, in which, ^ briefly

reviewing the literature, he passes to the desciiption of the apex.

He recognizes two types, but considers a division of (he genus im-
practicable, since the apical poi'tion is known in but few examples, and
not at all in the type-species. He groups the species exhibiting the

conical apex into two subgenera, for one of wdiich he adopts the name;

JVdDHo, previously used generically by Claike, and afterwards adopted
by Hyatt, and for the other he proposes Suecocera.f.

One regrettable feature of the year's work has been the tendency
towards reversion to the trinomial system and the too rigid adherence
to rules of priority. When, in an age in which science is popular,

Aphjsia becomes Tetliys, and rice versa, and, in one of overcrowding of

literature, it is thought desirable to discriminate between 'types,'
' paratypes,' and other sorts of types, it were no wonder did the way-
side naturalist turn from us in despair. For the purists Jclifl/i/osaurns

ought to go. Troglodytes becomes Anthropopithecm. Convenience and
the fitness of things must be considered. The effects of extreme
specialization are here but too evident ; one man describing as tlie

result of a life's labours 'characters' which it requires the

1 M. E. Mdjsi.sovios von Mojsvnr, Denksdir. Aknd. Wion, 'Hil. !\iii.

- G. IIoliii, Geo!. Furt'U. i tStockliohu Forliaiullg., lid. xviii, p. 3'J-l.
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experience of a life to appreciate. If this course is to continue,

let us boldly replace Homo sapiens by Mendax simplex^ and have

done with it

!

In the department of Marine Biology the year has witnessed an

exceptional activity at all points of the compass. Our Japanese

IViends have described and worked out a new species of Opisthoteuthis

{0. depresm),^ and they continue to discover new and remarkable

marine organisms.^ Rumours are current of a South Australian Marine

Station ; and the attempt which is being made to develop the resources

of the West Indies has met with considerable support at the hands

of the Zoologists of the Johns Hopkins University, who during the

season visited Port Henderson for purposes of systematic study.^

As a kindred new departure, the members of the Columbia

University, New York, organized a summer expedition to Puget

Sound, where a laboratory was equipped, and dredging, plankton

collecting, and other modes of investigation were carried out ; and

their preliminary report announces, as a leading result,^ the careful

study of Scutella and Entoconoha, and the collection of numerous

nioUusca, the working out of which will be looked for with intense

interest.

The North Pacific is this year more than ever to the front, and

will keep our friends Mr. Edgar Smith and Mr. Sykes busily engaged

for some time to come, since Mr. R. C. L. Perkins is still collecting,

under the auspices of the Joint Committee of the Royal Society and

British Association. More than this, however, for the extension to

him of substantial support by the Trustees of the Bernice P. Bishop

Museum in Honolulu, has been followed by the welcome announce-

ment '^ of a proposal to erect a biological laboratory for the Hawaiian

Islands at the princely cost of some £150,000, which Mr. C. R. Bishop

would seem willing to defray. The allusion in the preliminary notice

to the facilities which Avill be atforded to American and Japanese

zoologists is a sure sign of the times ; but we hope that distance will

not deter British workers from visiting the locality, as seems to be

anticipated.

At home, all eyes have turned northward, two important events

having taken place across the border, viz., the laying of the foundation-

stone of a new marine station at Millport on October 18, and the

completion and opening of the " Gatty Marine Laboratory " at

St. Andrews—the latter wholly, and the former largely, the outcome

of voluntary bequest on the part of persons who have lived to

appreciate the value of biological investigation. I need but remind you

of the pioneer work in marine zoology of Professor W. C. Mcintosh,

1 I. Ijima and S. Ikeda, Jouru. Coll. Sci. Imp. Uuiv. Japau, vol. viii, p. 323.

Cf. also Verrill, Amer. Journ. Sci., ser. IV, vol. ii, p. 74.

2 Cf. Zool. Auz., Bd. ix, p. 249.

3 Cf. J. E. Duerden, Journ. Instit. Jamaica, vol. ii, p. 268.
« Cf. Zool. Anz., Bd. xx, p. 14.

* Cf. Eev. Sci., ser. IV, torn, vi, p. 631.
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and of his untiring devotion to it for a period of over thirty years, to

justify the remark that the munificent gift of the Gatty Laboratory

is a fitting recognition of his labours, upon which he and his ancient

university are alike to be congratulated. Investigator, raw student,

and collector, have always received the greatest encouragement at

his hands, and he has ever given unstintmgly of his rich resources

in the advancement of education.

The Millport Laboratory, now near completion, as I have already

remarked, was the cherished ambition of the " Naturalist of the

Cumbraes." Having secured its foundation, he lived intent on

endowing it from his collections, the richness of which is known
only to marine zoologists. Although the hand of death has intervened,

we sincerely hope it will not have rendered it impossible in this

manner to ensure him a fitting memorial. A commencement has

already been made with a suggestive piece of work, in which
Robertson himself had a hand,' upon hermaphroditism and the

influence of nutrition on sex in the limpet.

Aberdeen follows in the wake, with the announcement that its

Town Council, at the suggestion of Professor Alleyne Nicholson, have,

as a wholly provisional arrangement, eq^uipped an old bathing station

as a Marine Aquarium.
Once again has private enterprise, a characteristically English

method of procedure in the advancement of Science, come nobly to

our aid. And, since even in scientific circles there are not wanting
persons apparently unable to distinguish between the claims of a

Marine Biological and a Chemical Institute, as concerning choice of

locality, it may be opportune to remark that for work in economics

which even they desire, involving, as a basis for observation and

experiment, the determination of the habits, range, and causes of

migration of marine organisms, there is demanded, ar. a first necessity,

the girdling of our seas by a series of properly equipped observatories,

as a means by which collated investigation should be possible for long

periods over wide areas. Our requirements are essentially those of

the seismographers, who are raising a similar outcry. It is only now
that the possibility of such collective investigation is dawning ; and

we note with satisfaction that a biologically first attempt in the

desired direction has just been made ~ by the able Director of the

Plymouth Marine Station.

Briefly to consider the year's work of expeditions, as specially

affecting our chosen class of animals, there stands foremost for

recognition the Report by Messrs. Dautzenberg and H. Fischer

on the Deep-sea Fauna dredged by the " Princess Alice " in

1889-90, at depths of from 40 to 4,000 metres in the Mediterranean

and off the Azores. Of the 153 species of Gastropoda and Chitons

recorded, 86 are described as new.

1 Cf. J. F. Gemmill, Anat. Auz., Bd. xii, p. 392.
* E. J. Allen, " Distrilmtiou of Marine Plankton": Jonin. Marine Biol. Assoc.

(n.s.), vol. iv, p. 408.
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There reached us early in the year another important report,^ by
onr zealous foreign member, Dr. W. H. Dall, upon the MoUusca
collected in deep water near the Hawaiian Islands, durinpj the cruise

of the "Albatross" in 1891. A conspicuous feature is the working
out of the anatomy of a new species of Spergo {8. gliincUnifonnis) and
of the author's genus Euciroa, concerning the structure of the gills

and discussion of the affinities of which we await with much curiosity

the comments of our Belgian contemporary Paul Pelseueer.

Our Vice-President, Mr. Edgar Smith, has given us an admirable

report^ on some new deep-sea Mollusca from the "Investigator"

collection ; and our respected foreign member. Dr. H. Simroth, has

contributed a report upon the Acephala of the German Plankton

Expedition, noteworthy for the description of a new and minute

pelagic genus (Plimkioini/a), and full of subsidiary matter of the

greatest service to the student, but, alas ! marred by a regrettable

feature, to which I shall return.

From the pen of Dr. Rudolf Sturany there has come a monograph
on the Mollusca dredged by the Austrian Deep-sea Expedition by
the " Pola," during the years 1890-4, in which, on comparison of

the Tertiary fossils of Sicily and Italy, the well-founded conclusions

of Eischer and others as to the uniformity of the molluscan fauna of

the deeper waters of the Mediterranean, and that the deep-sea fauna

of the Mediterranean would appear to have had a Northern Atlantic

origin, are confirmed.

At the Liverpool meeting of the British Association, the Committee
for the study of the Marine Zoology, Botany, and Geology of the Irish

Sea, of which I have the honour of being a member, presented its final

report. I much fear my own part has been that of feeding the

fishes and other sea-monsters rather than of assisting to work them
out ; but our friend Professor W. A. Herdman, and his well-organized

band of Liverpoolians, have given us an exhaustive list of captures,

Avhich include numerous novelties. The controversy at Ipswich con-

cerning tliat portion of the work which deals with the " zone of deep

mud," is fresh in the minds of some of us. A special feature of the

undertaking was the careful localization and study of the bottom
deposits ; and in the hands of Mr. Clement Ileid, of the Geological

Survey, results of the greatest interest to the student of molluscan

chorology appear likely to accrue.

The Antipodes have this year been the centre of exceptional

attention by explorers. The party headed by Professor W. J. Sollas

sent out in H.M.S. " Penguin," under the joint auspices of the Royal
Society and British Association, to investigate the structure of a coral

reef by boring and sounding, were baffled in their main object, but we
hope not beaten. Rich collections have, however, been made ; and
since Mr. Hedley, of the Sydney Museum, accompanied the expe-

dition as 'Naturalist,' Malacologists would seem assured of a good

1 W. H. Dall, Proc. U.S. Nat. Mus., vol. xvii, p. 675.
2 E. Smith, Ann. and Mag. Nat. Hist., ser. VI, vol. xviii, p. 367.
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harvest. Thanks to Admiral Wharton, R.N., F.H.S., the soundings

of this expedition have been placed in the hands of our able member
Mr. W. H. Burrows, who is now working them out.

Dr. "Willey has continued his observations upon Nautilus ; and
during a sojourn in Sydney he worked out and published details of

considerable interest, not only upon Mollusca, but upon the

enigmatical Ctenoplana, of which he has described^ a new species

(C rosacea). He has left Sydney for New Caledonia, and carries

with him our best wishes.

The impetus given to the study of the Polyplacophora by Pilsbry's

revisionary monograph and the adoption of its newer methods have
been most marked in their effects on the study of the Australian

and Novozelandiau forms. The papers by Pilsbry,* and those by
Bednall, Suter, and Sykes read at our meetings, well-nigh cover

the field ; and when we reflect upon the discovery during the

last few years of unique and engrossingly interesting Sponges
and Crustaceans, to say nothing of Flat-worms and Echinoderms,
by Dendy, Chilton,^ Farquhar,'' Thomson,* and others, we cannot

but congratulate our Kew Zealand brethren on the result.

Finally, there arc now before us the complete report and narrative

of the expedition into the interior of Australia during 1894, which
bears the name of W. A. Horn, who so liberally organized and
endowed it, with the aid of the South Australian Government.
Kesults of the greatest interest have been obtained in Zoology,

Botany, Anthropology, and Geology ; and, on consideration of the

exceptional difficulties under which the little band of investigators

were placed in working them out, they have merited our profound
thanks. To Professor Baldwin Spencer, upon whom fell the task

of general organization and editorship, we owe a debt of peculiar

gratitude ; for, shortly after the return of the expedition to civiliza-

tion, on receipt of tidings of heavy rain in the interior, he packed
bag and baggage and returned to collect whatever was afloat. Not
only so, but he is now again on the spot. While, thus, the

success of the expedition is largely due to his untiring energy and
enthusiasm, we may hope for further results at his very competent
hands ; and we congratulate him on his determination to develop the
knowledge of the indigenous fauna of his adopted land.

Professor Tate and Mr. Hedlcy are responsible for the work done
upon some 2,000 mollusca, now preserved in the Australian Museum;
and there has arisen good reason for believing that these are the
survivors of a primitive fauna, and that many of them, under
the effects of isolation and marked climatic changes, have acquired the
habit of reproducing immediately the conditions are favourable. The

1 A. Willey, Quart. Jouru. Micro. Sci. (n.s.), vol. civ, p. 323.
2 H. A. Pilsbry, Proe. Acad. Nat. Sci. Philad., 1894, p. 69.
* C. Chilton, Trans. Linn. Soc. (Zool.), ser. II, vol. vi, p. 163.
* Far(}uhar, Journ. Linn. Soc. (Zool.), vol xxvi, p. 186. [Now in press.]
* G. M. Thomson, Trans. Linn. Soc. (Zool.), ser. li, vol. vi, p. 2iii).
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laud-shell fauna, but little known prior to the expedition, has been

most considerably extended, and in its characters it is found to

approximate that of Sub-Tropical West Australia.

The study of the Australian Mollusca, as you are aware, has played

an important part in the recent revival of controversies concerning

the history of the Australian continent, and notably in the delimitation

of Tate's Larapintine or Central Ereraian Region.

Mr. Hedley has contribnted to the Keport upon the Mollusca of the

Horn Expedition, an appendix dealing with the anatomy of some few
forms which were sufficiently well preserved for dissection, and has

arrived at the instructive conclusion that in relying wholly upon
salient superficial characters of shells and 'teeth,' we appear to be

associating together species markedly distinct in the structure of their

viscera. Mr. Hedley approaches the study of tlie Mollusca from the

broader standpoint of Pilsbry, who has done so much for recent

advancement of Malacology; and, since his work has thus a special

value, 1 the more readily draw your attention to his ingenious theory '

of instability of the 'Antarctica,' for in a combination of this with

the theory of a South Pacific Mesozoic Continent, as originally con-

ceived by Huxley, the nearest approach to the truth concerning that

now vexed question appears to me to lie.

Progress in the study of minute anatomy and development during

the year has borne good fruit ; and foremost for recognition there

stands the third part of F. Bernard's monograph'^ upon the hinge of

the bivalved molluscs, to which. I have already alluded, and upon
which our Editor gave us, in the autumn, an instructive demon-
stration. Bernard's announcement that the ligament is invariably

internal in origin, that the various types of cardinal teeth are due
to irregularity in growth of a series of ridges, and that the ligament

of the adult Mytilus is a secondarily formed structure which overrides

the 'teeth,' is full of interest and importance. Dfeissensia, in his

hands, is removed from the Mytilida^ ; and his discovery that, in

respect to the retention of larval (' prodissoconch ') crenulations and
the non-development of true 'teeth,' the adult Ostrcea and the

Pectens are, as it were, persistently embryonic, is most luminous,

seeing it comes at a time when the study of several of the great

groups of animals is showing us that, as concerns individual organs,

the lowest term is not unfrequently retained by the most generally

specialized forms.

Since the publication of this most important monograph, Bernard
has briefly announced the discovery,^ among some mollusca collected

by M. Eilhol and others in the Islands of Stewart and St. Paul,

of two new Pelecypoda, Hochdetteria and Condylocardia. For the

latter he is compelled to create a new family ; and the former excites

1 C. Hedley, Ann. and Mag. Nat. Hist., ser. VI, vol. xvii, p. 111.
"^ F. Bernard, Bull. Soc. Geol. France, ser. Ill, torn, xxiv, p. 412.
3 F. Bernard, Bull. Mus. Hist. Nat. Paris, 1896, p. 193.
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our interest greatly, for it appears to be a persistently embryonic

Mytiloid with a wholly internal ligament.

It may be doubted if, in our superfluity of discussion upon animate

nature as to what may have happened in the past, we are not prone

to overlook that which may be happening to-day ; and, f(jr this reason,

much interest appears to me to attach to a paper by Professor Bi'ooks

of Baltimore in which, returning to the study of an azygos, siphonal

tentacle, which he described in Yoldia in 1874, he adduces reason for

believing' that it is an organ "of late specialization, not thoroughly

settled in position."

Continuing his work on tlio Pholadid;^), Sigerfoos, in a preliminary

paper full of interest, lias shown ^ that the larva of Xylotrya fiinhriata

is possessed of a long tongue-shaped ' foot ' with a byssus organ,

and of free mantle -lobes ; and that burrowing is commenced by a

conjoint mechanical action of the former and specially developed
' shell-teeth.' It is an interesting circumstance that during

8igerfoos' investigation Lloyd has advanced good reason for con-

cluding ^ that in Pholadidea penita atrophy of the ' foot ' takes place

after that organ, by a muscuhir eilort and the utilization of ' grit,'

has excavated the burrow ; and that in the case of the unfortunate

oyster, Schiemeuz has adduced facts which sliow * the opening of the

valves by starfish, and Letellier ^ their excavation by the boring-sponge,

to be due to the exercise of sheer force.

Had these discoveries been made in the telcological days of our fore-

fathers, the need of protection against starfishes would probably have

been accounted a sufficient explanation of the overgrowth of the

molluscan shell by the mantle.

As our thouglits are thus directed to the shell-sac and the ' shell-

gland,' it may be remarked that ^>chmidt claims " to have confirmed

the observation of Gegenbaur, in 1851, that the shell of ClaimHa lies

originally in a closed sac. He asserts that the same is true of Succinea;

and his investigation heightens our interest in a problematical organ of

the young Sepia, which Hoyle in 1889 likened'' to the 'shell-gland,'

but which appears to me more nearly comparable to the aboral bursa

of St'piella.

Tlie interest of Hoyle's observation is furtlier increased by the

recent discovery by Eather * tliat inuuediately after its liberation from

the egg- capsule the young Sepid attaches itself by a sucker-like expan-

sion of its mantle.

' W. K. Brooks and G. Drew, Johns Hopkins Univ. Circ, vol. xv, p. 85.

^ C. P. ,Siu;erfoos, t.c, p. 87.
^ F. E. Lloyd, Science (n.s.), vol. iv, p. 188. Cf. also Zool. Auz., Bd. xx,

p. 14.
* P. Schiemenz, Mitth.-Deutsch. Seefischereiver., Bd. xii, No. 6. Trausl. in Jouru.

Mar. Biol. Assoc, (n.s.), vol. iv, p. 266.
* A. Letellier, Bull. Soc. Linn. Normand., ser. IV, vol. viii, p. 149.
« F. Schmidt, Zoolog. Jahrb. (Auat. Abtli.), Bd. viii, p. 318.
' W. E. Iloyle, Proc. Roy. Phys. Soc. Ediiib.. vol. x, p. 68.

* F. A. Bather, Journ. Malac, vol. iv, p. 313.
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Early in the year our indefatigable foreign member, Dr. Dall, re-

viewing the " Challenger " monograph on Sjnrula, revived the belief

in an adhesive fnnction of the aboral disk of that animal, stating facts ^

which led him to regard it as a mechanical sucker-like organ. He
suggests that the species is sedentary and that the exposure of the

shell generally observed is due to the animal having been wren died
from its attachment, and seeks to thus explain its non-capture in the

free state.

While writing this there reached me a monograph by Dr. Einar
Lonnberg, of Upsala, reporting^ upon the examination of a well-

preserved iSpinda reticulata in the Zoological Museum of that

University, from which he has been able to supplement our knowledge
of the anatomy of the genus. He attributes to the aboral papilla

and its associated parts a sensory function ; and, moreover, boldly

challenges Pelseneer's association of the Spirulas with the CEgopsoids.

Admitting them ' ffigopsoids ' so far as their eyes are concerned, he
formulates a remarkable argument for thinking them more closely

related to the nearest ancestors of the 8epia-Lolujo group, which he
forsooth would seek among the Ammonites ! Much curiosity attaches

to the considerations upon which he reaches the conclusion that Spirilla,

Spirulirostra, lielosepia, Sepia, are not directly related to each other,

but " a series of forms in which the development has pursued the

same course."
' Aboral fixation ' has been very much in the malacological air

during the year ; for, in addition to the foregoing, Iluedemann has
referred to Conularia^ an organism which attached itself by its

' apex
'

; and the limits of probability have been reached in a suggestion

of Verrill's ^ that it may be a member of a primitive ancestral form
of Dibranchiate Cephalopod, in which the initial secretion of the

shell-gland of the veliger-like young served for attachment

!

Concerning Nautilus, Willey only yesterday laid before the Royal
Society a description of the mode of oviposition and of the lipe ova,^

and has published further notes,'^ embodying more particiilarly inter-

esting deductions from the study of the nepionic shell, and a recognition

of variations which have led him to a belief in a new variety {N.
pompilim var. Moreloni). Vayssiere, too, has published' a lengthy
memoir on the external characters of the genus ; with especial reference

to dimorj)hism and the spadix, unfortunately in apparent ignorance of

Haswell's observations,^ the full account of which has meanwhile
appeared.

In December our eyes were startled by the appearance of a paper by

1 W. H. Dall, Scieuce (n.s.), vol. iii, p. 243.
* E. Louuberg, Lilljeborc: Festskrift (Upsala, 1896), p. 99.
^ li. lliiedemaim, Amer. Geol., vol. xvii, p. 1-58.

* A. E. Verrill, Amer. Journ. Sci., ser. IV, vol. ii, p. 80.

5 Proc. Roy. Soc, vol. Ix, p. 467.
^ A. Willey, Quart. Joxiru. Micro. Sci. (n s.), vol. xxxix, pp. 145 and 2'27.

' A. Vayssiere, Auu. Sci. Nat. Zool., ser. VIII, vol. ii, p. 137.
* W. A. Haswell, Proc. Liun. Soc. New South Wales, ser. II, vol. x, p. 544.
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Dr. H. P. Blackmore, iu which,' convinced of the invariable associa-

tion of certain Aptychi and Belemnites, he would have us believe that

Aptychus leptophijllus, A. Fortlookii, and A. ruffosus, were appur-

tenances of the Belemnite organism, homologous forsooth with the

pro-ostracum ! His arguments show complete disregard of a sense of

proportion of the cephalopod body, and lack of knowledge of the

elements of anatomy indispensable to the orientation of its parts. We
wish we could accept them, but we cannot.

The details in development of the radula from an epidermal invagi-

nation have in Paludina been worked out by Bloch.- The investigations

of Pelseneer, Brook and Drew, and F. Bernard, boforementioned, once

again impress on us the importance of ' convergence ' ; and a result

like Hedley's relegation of certain species of Angasella, Chloritis, and

Thersites to Tate's genus Xantliomelon,^ from a knowledge of their

visceral as well as their conchological characters, once more emphasizes

how indispensable is a knowledge of the anatomy of recent forms if

truly scientific progress is to be made.

In the way of experimental work, popular interest centres on the

oyster, upon which, in relation to ty|)hoid and other diseases, official

reports have appeared * during the year. The creature has proved itself

a veritable arch-glutton of germs, sewage, and abominations generally.

The discovery by Professors Herdman and Boyce that the typhoid

bacillus does not flourish in clean sea-water, and (in conjunction with

other investigators) that neither sewage nor fresh water are favourable

media to its existence, is reassuring, and calls for a suspension of

judgment on the luscious bivalve.

Boyce and Herdman,^ Chatin," De Bruyne,' and others, have

considerably advanced our knowledge of the so-called ' greening ' of

the oyster, erroneously thought by some to be a secretory process.

Special interest attaches to their discovery tliat it marks the removal

of deleterious matter by the agency of migratory cells ; and it is for

us a cause of congratulation that the year which has seen Lister

elevated to the peerage finds our Mollusca in the thick of the phago-

cytosis blood-gland inquiry, from which mankind has more to hope

than from the armed forces of the woiid.

Nor are our chosen class of animals to be longer excluded from the

field of experimental physiology, for they have creditably contributed

to a recent comparative study of respiratory exchange with the outside

world ** at dift'erent periods of growth and under experimental

influence.

1 n. P. Blnekmore, Geol. Mag., 189G, pp. 529-33.
- I. Bloch, Jenaische Zeitschr., Bd. xxx, p. 356.
3 C. HecUey, Rep. Horn Expecl., pt. ii (Zool.), p. 224. Cf. also Suminaiy, p. 15'?.

* " Oyster Culture iu Relation to Disease" : 24tli Auu. Rep. by Medical Ollicer

Loc. Gov. Board, 1^96.
^ R. W. Boyce and AV. A. Ilerdman. Rep. Laucasliire Sea Fisli Lab., 1895, p. (i,

and also Brit. Assoc. Rep., 1896, p. 663.
^ M. J. Chatiu, Coniptes Reud., torn, exxii, ])\^. 796 aud 1556.
'' C. de Rruyue, Arch. d. Bio!., torn, xiv, p It 1.

'* Cf. II. M. Veruou, Jouru. I'hysiol., vol. xix, p. 28.
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Interesting in its bearings upon the adaptability of the molluscan

organism, is some additional evidence that Litnax agrestis may become
carnivorous, and that it may eat dead earthworms and aphides.' Let
it be remembered, however, that Hunter kept a sea-gull alive for

a year on barley, that rabbits have been known to thrive on frogs,

and that cows and horses have been for a considerable period fed

on fish.^

This brings me to the consideration of the Mollusca in relation

to the more advanced work in cytology, now occupying so much
attention.

As the result of appreciation of the extent to which, continuity

between the protoplasmic constituents of the animal body may be

observed, the extension of ideas opposed to the cell-theory, that

were first put upon a broad basis by Heitzmann in 1883,^ in the hands
of Sedgwick,* Schuberg," and others, has raised questions of serious

modification in our conceptions of the Metazoon. On the other

liand, the master minds of Von Kolliker, Eetzius, and Y. Cajal, and
their associates, as the result of perfection of improved methods
of microchemical technique, have brought about the great generali-

zation that that desperate complex, the central nervous and sensory

epithelial apparatus, is composed of discontinuous cells and their

derivatives, arranged after the manner of a felt and not as a net-work.

The challenging of the cell-theory, with all recent work on the

minute structure of protox)lasm, has concentrated attention on the

nucleus ; and of the extreme to which Hertwig, Weismann and their

followers have carried their conceptions of the part played by that

structure in heredity, I need but remind you.

In the progress of these vitally interesting lines of inquiry, the

Mollusca have come to play no mean part. Tlieir structural units are

large ; and so marked are their nuclear elements, that the so-called

' centrosphere '—the most debatable object among cytologists—may in

some of them be readily seen without recourse to reagents. Lymn(na
and Siiccinea were among the first animals the nuclei of which arrested

the attention of Biitsehli,'^ that pioneer in the study of nuclear division,

in the early seventies ; and the term ' amphiaster ' was two years later

applied by Fol '' to one of the earliest established phases in the process,

after observations upon Pteropoda. In the hands of Mark, Limax
campestrin becomes responsible for perhaps the most bulky treatise *

' C. Oldham, Zoologist, ser. Ill, vol. xx, p. 264; and also F. V. Theobald, t.c,

p. 307.
2 Of. W. II. Flower, Sfvdical Times and Gazette, February, 1S72, p. 217.
^ C. Heitzmann, "Microscopical Morphology of the Animal Body in Health and

Disease." New York, 1S83.
* A. Sedgwick. Cf. Quart. Journ. Micr. Sci. (n.s.), vol. xxxvii, p. 87.
5 A. Schuberg, Sitzb. Thy?. Med. Ges. Wiirzb., 1893, p. 44. Ct. also J. A.

Hanimar, Arch. Mikr. Anat., Bd. xlvii, p. 14.
•^ (). Biitschli, Zeitschr. Wiss. Zool., Bd. xxv, p. 201.
' 11. Fol, Arch Zool. Exper., 1877, p. 147.
*^ E. L. Mark, Bull. Mus. Conip. Zool. Harvard, vol vi, p. 173.
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ever inspired by cytulogical investigation of the egg of a single animal

;

and in the researches of Earfurth,^ which so far revolutionized

our knowledge of the so-called ' liver ' of the invertcbrata as to

early necessitate the abolition of that term, Arion and Helix rank

foremost.

Claiming, on your behalf, a leading consideration for the MoUusca
in questions cytological, allow me to remind you of the interest

attaching to the work of Ivofoid and Castle, which I brought under

your notice last year. It has been followed by an elaborate inves-

tigation into the cell-lineage of Limax maximus, by Meisenheimer,*

while rfliicke would appear to be contemplating work with the

moUuscan nerve-cell.^ Von Lenhossek has given us a study of the

Cephalopod optic lobe and retina,* which for masterly treatment has

never been surpassed. It suggests that in comparative histology

the molluscan eye will play a role no less important than it has

in anatomy in the hands of Grenacher, and in controversy in those

of Huxley and Mivart.

In purely experimental cytology, Fujita has made some interesting

observations upon the egg Aphjsia, which appear to show ^ that

its derivative embryo-cells may overcome the efforts of mutilation
;

and Crampton, dealing with llyanassa ohsoleta, has for the first time

succeeded in making an extended experimental study ^ of isolated

blastomeres, which is full of interest.

Platner has already done excellent work with the molluscan

nucleus; and, during the year, Auerbaeh,' De Bruyne,* Kostanecki

and Wicrzejski,^ Bolles-Lee,'° and McMurrich," dealing with the
' astrosphere ' and ' centrosome,' have involved Fulgur, Helix,

Paludina, and Fhysa in what future historians will probably

record as one of the most remarkable biological conti'oversies of

our time.

With advance of knowledge, the appearances expressed in the

beforementioned terms have been held indicative of the existence of a

supposed organ of the cell, equal almost in rank with the nucleus ; and
Ko.-^taiiecki and Wierzejski (^following Boveri, who attributed to the
' centrosome ' the initiation of divisional activity) in lately studying

Phyaa have gone further, and argued that the stimulus to division of

the developing egg-cell depends mainly on the protoplasm and contro-

somes, which they regard as physiologically complementary.

Excitement concerning these structures reached its highest pitch in

1 D. Barfurth, Arch. Mikr. Anat., Bd. xxii, p. 473.
^ J. Meisenlieimer, Zeit. Wiss. Zool., Bd. Ixii, p. 415.
3 Max Prtiicke, op. cit., Bd. Ix, p. 500.
* M. voii Lenho.ssek, Arch. Mikr. Auat., Bd. xlvii, p. 45.

6 J. Fujita, Zool. Mag. Tokyo, vol. viii, p. 47.
* H. E. Crampton, Arch. Eutwick. Mech., Bd. iii, p. 1.

' L. Auerbach, Jeuaische Zeitscli., Bd. xxx, p. 405.
* C. de Bruyne, Bull. Acad. Beige, ser. Ill, vol. Ivi, p. 211.
* K. von Kostanecki and A. Wierzejski, Arch. Mikr. Auat., BJ. xlvii, p. 309.
10 A. Bolles-Lee, " La Cellule," torn, xi, p. 225.
'1 J. P. McMurrich, Anat. Anz., Bd. xii, p. 5a4.



222 PEOCEEMNGS OF THE MAIACOLOGICAL SOCIETY.

1891, in the assertion by Pol tLat in the sea-urchin {Strongylocentroius

lividus) he had observed a complicated metamorphosis, to which he

gave the name ^^ quadrille des centres''''^ and attributed paramount
significance in heredity. Fol did not long survive this, but more
recently a French Botanist, Gui guard, professes to have observed a

similar metamor[)hosis - in the lily, wherefore it might appear to be

of prime importance in organic development.

Attention unprecedented has this ' attraction sphere ' received

within the last five years. It always lies in the focal point of

radiations of the cell protoplasm, and it has accordingly appeared to some
that it marks a centre of attraction of a convergent, and to others

of origination of a radiate, activity. With extending inquiry, how-
ever, Fol's and Guignard's assertions have been found erroneous,^ and

a growing suspicion has arisen that the centrosome is no organ

of the cell, but merely a condensation point, indicative of the passage

of some energy within the cell, of the nature of which we know
nothing.^ Concerning the astrosphere, Morgan has lately shown,

^

by experiment on the egg of certain Echini and Tunicates, that under
treatment with 1"5 per cent, salt solution, vital activities are set

up within the egg which result in the appearance ad hoc of

' astrospheres ' that closely resemble those of normal divisional

activity, and may be induced during periods at which, according

to prevailing deduction, their appearance ouglit to be impossible.

In view of this, it may be asked whether with the egg, as with

the adult organism, we are not in error in generalizing upon this or

tliat part considered alone. The entire form and habitus of both

animal and cell are the expression of co-ordinate activity between
its different parts, which must be studied collectively.

We are stimulated by ideas, but we live and advance by knowledge.

Returning to the IMollusca with this thought in mind, we note that

during the year Yerrill has well-nigh demolished the long-languished

'schematic mollusk,' building up" a plausible argument for the

origin of the great groups of MoUusca from free-swimming forms

similar to the present veligers and pro-veligers. As concerning the

truth that the Polyplacophora are in respect to their bilateral

symmetry primitive, but in respect to the terminal anus highly

specialized, his reasoning is most forcible. Our conceptions of larval

forms of invertebrates have become less stereotyped with advancing

years ; and it may be remarked that since the appearance of Verrill's

paper a most beautiful study of the larvae of marine annelids has

1 n. Fol, Arch. Sci. Phys. et Nat. Geneva, ser. Ill, vol. xxv, p. 393. Also Aunt.

Anz., Bd. \T, p. 26(j, and Comptes Eeudiis Acad. Sci. Paris, torn, cxii, p. 877.
' L. GiiisTinrd, Ann. Sci. Nat. Bot., ser. VII, torn, xiv, p. 163.
' Cf. Wilson and Mathews, Journ. Morph., vol. x, p. 319 ; J. B. Farmer, Ann.

Bot.. vol. vii, p. 393.
" Cf. J. B. Farmer, Sci. Procress, vol. i (n.s.), p. 141.
5 T. 11. Morgan, Arch. Entwick. Mech., Bd. iii, p. 339.
s A. E. ^"errill, Anier. .Journ. Sci., ser. IV, vol. ii, p. 91.



president's address. 223

appeared by Hacker,^ revealing evidence of structural dissimilarity

among the various forms vrhich, by analogy, materially strengthens

Verrill's case. The construction of archetypes, and the creation of

recesses in our classificatory schemes and museums for the reception

of hypothetical ancestral groups, are objectionable practices ;
and we,

therefore, the more regret the presence in Simroth's volume on the

Acephala of the German Plankton Expedition of a supposed ' hypo-

thetical primitive mollusc '—said to have lived between tide-marks

in the littoral zone, and to have had a hemi-pelagic larva !

Many bushels of apples had fallen to the earth before that which led

Newton to consider gravitation, and every milkmaid was aware of the

fact which, in Jenner's mind, laid the foundation of the science of pre-

ventive medicine. But there are ideas and ' ideas.' In human progress

no one does you a greater service than he who demolishes a heresy
;

and the real worker in science is he who fairly and squarely records

a fact. If he have an idea, let him cherish it; another will ere long

intersect it, much to his advantage.

Among workers in science we now meet with signs of uneasiness

concerning the biological outlook ; while in the popular mind tlie

notion seems to have arisen that with the historical establishment of

the principle of evolution the field is exhausted. To the serious

student, however, definitions of classes which sufficed for our

immediate predecessors will not suffice in the extended state of our

knowledge. The characters common to all living membei's of a

group are not those of all that have become extinct. Palaeontology

bus shown us that many a structural feature which, from the study

of the living alone, we have long regarded as the late outcome of a

long series of evolutionary changes, has been anticipated in early

geological times ; and we are prone to inquire whether many of our

existing groups do not carry us back to an assemblage of ancestors

(i.e. may not be polyphyletic) rather than to a single progenitor as

is generally assumed. In a word, the field is widening, especially

in the department of palaeontology, and its real extent is but now
becoming obvious.

The significance of larval forms among invertebrates has been

7uuch under discussion in recent years. No one now dreams of

attaching to the ' gastrula ' the far-reaching phylogenetic significance

which Ha3ckel claimed for it in 1873. The claims of the jdakula,

phuiula, and other early larval differentiations have to be considend.-

Concerning the later-foraied types of larvoe, 1 wish especially to

point out that while during recent years the idea has grown that the

Nauplius may be wholly secondary, Verrill, on behalf of our chosen

class of animals, has recently defended^ the earlier notion that

1 Y. Hacker, Zeit. Wiss. Zool., Bd. Ixii, p. 74 ; auci also Zool. Jahrb. (Anat.

Abth.), Bd. viii, p. 245.
2 Cf. E. B. Wilson, Joiiru. Morph., vol. vi, p. 368, aud also J. P. McMurnch,

Biol. Lect. Wood's IIoll, 189() (Bo.sfou, IStH', p. 79.

3 A. E. Verrill, Amor. Jouru. Sci., ser. IV, vol. ii, p. 91.
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they are primitive, and indicative of stages in phylogeny. His action

imposes on us the necessity for paying foremost attention to those

characters in mollusca which may he of larval significance, and
especially to such as both living and fossil forms may present.

Duiing the last few years, much interest has attached to a con-

sensus of opinion among specialists that the Phyllopoda lie near the

base of the Crustacean series, and to the growing idea that they may
be closely related to the Trilobites. Beecher, from the study of speci-

mens of Triarthrus Becki, in which the appendages are preserved, has

substantiated this; and shown us,' what to my mind is incomparably

more important, that in the Trilobite, as in the Nauplius, the first pair

of appendages are prostomial, antenniform, and uuiramous, and that the

two pairs which follow are peristomial and biramous. When we con-

sider further that the Trilobite in its general characters most nearly

combines those of Nauplius and the Phyllopod, which is develop-

mentally a sort of expansion of the Nauplius ; that segmentation and
' cephalization ' of the arthropod body are secondary processes, which

can be accounted for by growth and development ; that many of our

dec:ipods themselves pass through a Nauplius stage ; and that the

' median eye ' of the Nauplius has been found attached to the brain,

altogether hidden beneath the exoskeleton, in adults of even the

more familiar decapods'-; our interest in the larva and in all questions

of Crustacean phylogeny is heightened, in a manner impossible by

any but the comparative morphological method.

Tasmania has recently yielded us,^ in the Anaspides of Thomson, an

annectant crustacean type ; and within the last three mouths Caiman,

uiinutely comparing this with the Palieozoic pod-shrimps so long

anomalous, has left little room for doubting* that it carries the decapod

type a stage lower than the lowest living schizopod.

As affecting our views of the phylogeny of the Crustacea, the

observations which I have here brought together appear to me to

liave achieved a far-reaching result, impossible from the exclusive

study of either the living or the extinct : and when we consider

that specialization of recent years has given us a school of zoologists

brought up in little short of contempt for paloeontology, it behoves

us to take the lesson to heart. The observations do more; they

demand of us a more careful study of palasontology, as a branch of

morphology—especially as it may hear upon larval characters,

and such particularly as may be retained by the adult in a con-

dition capable of fossilization. They show us that we are wasting

too much time and energy on speculation as to what may have

happened during the evolution of living organisms, to the

ignoring of what has happened ; for, whatever may have been the

changes, they must have left their impress in the rocks. I would

1 C. E. Beecher, Amer. Jouni. Sci., ser. IV, vol. i, p. 251. Cf. also Amer.

Geol., vol. XV, p. 93.

2 Cf. C. Bumpiis, Zool. Aiiz., Bd. xvii, p. 176.

3 G. M. Thomsuu, Traus. Liiiu. Soc. (Zool.), ser. II, vol. vi, p. 3.

< \V. T. Caliuau, Traus. Roy. Soc. Eiliub., vol. xxxviii, p. 7«7.



PRESIDENT S ADDEESS.

thus plead for paltcontology, not alone considered, however, as a field

which is most likely to yield us tangible results which shall bo
worthy the name of scientific ; and would direct your attention to

Avork which may yet be done upon the protoconch, nepionic shell,

and shell-growth, to the work already achieved in this direction by
Hyatt for the Cephalopoda, and by Jackson and Bernard for the

Pelecypoda, and to a laudable attempt which during the year has
been made by the Countess von Linden to deal in the manner
indicated^ with the phylogeny of shell- ornamentation.

The determination of the nature of things will ever be impossible

to us, with our limited senses ; we can seek but the true reason of

phenomena.
You reply that our vocations and the necessities of life are so

varied that we cannot all be palaeontologists and embryologists.

True : but we can all meet in this room for mutual interchange of

ideas and comparison of notes, which is the next best thing ; and
co-operation becomes the more necessary as the field enlarges. When,
in this year of our national rejoicing, we reflect upon the resources

of the Malacologist of 1837—Scientific Societies and Journals in

their infancy ; for books, Blaiaville, the elder Sowerby, Hanley,
Deshayes, Lamarck, costly and scarce ; biological laboratories

undreamed of ; the deep sea unknown ; India and Polynesia a sealed

book; no Zoological Record; no Herrmann sens' Index of Genera; no
Agassiz ; no Marschall ; no Scudder; the difficulties of transport;

and, above all, the lack of facility for personal intercourse with our
fellow-workers—we are overwhelmed in the realization of progress

and our sense of gratitude that in this England of ours the ideal of

the world's requirements is most nearly to be found. Without
wishing to be disrespectful, I am bold to assert that, to my mind, wo
in London, living under conditions such as are not to be obtained
elsewhere in the wide world, with the eye of the universe upon us,

and looked up to for guidance and authority, are not making the
most of our opportunities of intercommunication. Personal interest,

which should be the bcfe noir of the man of science, enters too

frequently into our considerations; and not a few of our scientific

papers which oft appear in private journals would be the better, our
progress the healthier, and our task as investigators the easier, for

the refining influences of public discussion and the editorial juris-

diction of a learned society.

The earnest student of science leads a charmed life ; and ' work '

is to him something nobler than a compulsory adjunct to the tedium
of a round of pleasure ;ind selfishness, since he lives in and for the

sacred duty of unravelling the pages of Nature. As a method in

Zoology, the inductive is his most reliable ; but so long as he
continues to observe, compare, and confirm, rejecting the non-
confirmable, remembering that zeal without knowledge is in science

futile, and that random rhetoric is not argument, he need have no

' Cuuutcss .M. vou Liutleu, Zeit. \Yiss. ZooL, Bd. Ixi, p. 2G1.
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fear for the future, ' practical wisdom ' and the simple addition table

notwithstanding. But as the Zoologist's is of all branches of science

the most humanizing, let hitn make the best of access to his fellow-

Morkers.

I now leave you in the hands of one more competent than myself
to direct your path. I am what is known as a ' vertebrate man '

;

and, in retiring, I must thank you for the privilege of having been
compelled to devote as much of my time and energy as could be

spared to fields somewhat off my beaten track—a discipline which
1 can confidently recommend to you all. Under the circumstances in

which I have been placed, I have done my best to serve you rather

as a teacher, upon whom it is incumbent that he should keep
a watchful eye on the whole field in his department of science.

Let me assure you of my fullest sympathy in the future ; and
recommend to your earnest consideration, as Malacologists, an
inspiration we owe to the Pearly Nautilus

—

" Euild thee more stately mansions, my soul,

As the swift seasons roll

!

Leave thy low-vaulted past

!

Let each new temple, nobler than the last,

Shut thee from heaven with a dome mure vast.

Till thou at length art free,

Leaving thine outgrown shell by life's unresting sea !

"
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THE DEXTITIOX OF THE TUPID^E.

By the Rev. Professor H. M. Gwatkix.

Bead I2th March, 1897.

I AM able to confirm Dr. Stcrki's interesting discovery (Xautilus,

vol. X, pp. 75-6) that Vertigo edentula, Drap., has the dentition of

Pimctiim. I can add that it is the same with Vertigo simplex, Gkl.,

if it be a distinct species. Dr. Sterki revives for these the generic

name of Sphyradium.
The rest, however, of my Pupida) are quite different. They are of

two types

—

{A) Central tooth uni- to bicuspid. Laterals bicuspid, inner cusp

large. Outer teeth broad, multicuspid, inner cusp largest.

(Z?) Central tooth and laterals unicuspid, base longer than in A.

Outer teeth bicuspid, occasionally approximating to the

A type.

n R R

II. \i

III. v-^^
Series of teeth in radula of :

I. Sphyradium edentulum, Drap.

II. Pupa megaclieilos, Jan.

III. Fupa doliuin, Drap.

The list will stand thus :
—

To A belong

—

Pupa affinis, Possm.; anconostoma, Lowe; armifera

Say ; avenacea, Brug. ; Braunii, Rossm. ; Californica, Eve. ; cinerea

Drap.; clausilioides, Boub. ; contracta, Say; corticaria, Say; cylindracea

Da C. ; dolium, Drap. ; Eyriesi, Drouet ; fallax. Say
;
frumentum, Drap.

Uimana, Gredl. ; marginata, Drap. ; milium., Old. ; Montserratica, Fagot

Muhlfeldtii, Kiister ; nana, [?] ;
pachygastra, Ziegl. ; Pacifica, Pfr.

P«r^/o^/, Moq.-Tand.
;

procera, Gld. ; RJiodia, Poth ; ringens, Jeifr.

rugosula, Sterki ; rupicola, Say ; secalina, Marts. ; Semproni, Charp.



228 riiOCEEDINGS OF THE MALACOLOGICAL SOCIETY.

vmhilicata, Drap. ; unicolor [?]; variabilis, Drap.; Vertigo alpcsfris, Aid.

;

anqnstior, JcSr. ; antivertigo, Drap. ; Bollesiana, Morse ; Faradi'sii,

D'Orb. ; liossiteri, Braz. ; tridentata, Wolf.

These are forty-one species in all, representing Europe, North
America, Turkestan, Peru, China, and Australia.

To B belong

—

Piqja Algesira, Kob. ; amida^ Parr. ; arenacea, Brug.

;

Bergomensis, Charp. ; Bigorrensis, Charp. ; Calpica, Westerl. ; mrga-

cheilos, Jan.
;

qiiinquedentata, Born ; scalaris, Benoit ; secale, Drap.
;

similis, Briig.

Eleven species of Pupa, all of them Mediterranean, except those of

P. avenacea, Brug., and P. secale, Drap., range northward. The most
typical of them are Algenrce, Kob. ; amida, Parr. ; and mcgadieilos,

Jan. ; which are strictly Mediterranean.
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NOTES OX SOME TYPE-SPECIMENS IX THE BRITISH MUSEUM.

By Edgar A. Smith, F.Z.S., etc.

Read \2th March, 1897.

The British Museum has recently obtained from Mr. Sowerby the

types of fourteen species of shells which formerly were in the

collection of M. B. Thomas, of Brest. An examination of these,

and a comparison with the collection of the British Museum, show
that several of them had already been described, and were, in fact,

merely old species with new names. It is hoped that the following

notes will be useful in clearing up points which have probably

appeared doubtful to those who may have studied the species in

question. It is a very great advantage to have secured these types

for the national collection, where they will always remain available

to students and collectors. It is often quite impossible to estimate

the validity of a species without seeing the actual type. So many
incorrect identifications become disseminated, or the original descrip-

tions or figures are so inadequate, that an examination of the type

becomes necessary before we can properly estimate a species. Hence
the importance of obtaining for our great national collection as many
types as possible.

1. Coxus Prevosti, Sowerby,

Proc. Zool. Soc, 1881, p. 636, pi. Ivi, fig. 3.

Hah.—New Caledonia.

This very rare shell does not closely compare with any other known
species. Perhaps it ranges nearer to Conus convolutus and C. Neptumis
than to any other form.

2. CoNUs Crosseanus, Bernardi.

Journ. de Conch., 1861, p. 168, pi. vi, figs. 5, 6; Crosse, op. cit.,

1878, p. 168, pi. iii, figs. 3, 3«; Bernardi, Monog.
Conus, p. 13, pi. i, figs. 2, 6.

Hah.—New Caledonia.

This species is allied to C, marmoreu^, but apparently distinct. The
figures in Sowerby's Thesaurus and Tryon's Manual appear to repre-

sent a variety of that common species, " of which the triangular spots

are more or less bluish and which is common at New Caledonia. That
variety possesses neither the second veined network, nor the transverse

rays of C. Crosseanus " (Crosse).

3. Coxus FULVociNCTTis, Crosse.

Journ. de Conch., 1872, p. 214, and 1873, p. 218, pi. xi, fig. 3.

ILib.—AYest Africa.

VOL. II.—JULY, 18D7. 16
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This appears to be a good species, having no near ally. Conns

consanguineus, Smith, has a similar fulvous band, but differs in form,

being broader at the shoulder and consequently more narrowed
anteriorly. The periostracum also is thicker than in the present

species.

4. MuKEX Penchinati, Crosse.

Joum. de Conch., 1861, p. 351, pi. xvi, fig. 6.

Hah.—Nafu, Liou-Tcheou.

This species is identical in every respect with Murex UattonicB^

Wright,^ from New Caledonia. The latter is regarded by Tryon^ as

a "mere colour variation" of M. adusUis, whereas M. Fenchinati is

allowed to stand as a distinct species. Having the advantage of com-
paring the ty^)e of the latter with specimens of the New Caledonian

foiTU, I have no hesitation in pronouncing them identical in every

particular.

5. MuEEx FouExiERr, Crosse.

Joum. de Conch., 1861, vol. ix, p. 352, pi. xvi, fig. 7.

Hah.—Japan.

Notwithstanding the slight differences pointed out by Lisehke

between this species and Murex emarginatus, Sowerby, 1840, 1 quite

agree with Sowerby in uniting them. M. unicornis and M. monoceros,

Avith which M. Crosse compares his species, belong to a difterent group,

with which is also associated M. Nuttallii, Conrad, considered by
Tryon practically the same as M. Fournieri.

6. lliciNULA EeeveajSta, Crosse.

Journ. de Conch., 1862, p. 47, pi. i, fig. 3.

Ilah.—Nouhiva, Marquesas Islands.

As pointed out by Tryon,^ this so-called species is merely a variety

of the well-known Sisfrutn hgstrix, Lamk.^ ; indeed, beyond the fact of

the spire being a little more elevated than usual, it does not differ

from ordiuiiry examples. It is ({uite distinct from the shell figured by
Keeve^ (a form of Sisfrum clathratum), which M. Crosse supposed was
the same as his Reeveana.

7. Cancellaria SEJiPEEiATfA, Crossc.

Joum. de Conch., 1863, p. 65, pi. ii, fig. 7.

JIab.—'Ncw Caledonia.

Quite distinct from all other forms.

' Ann. Soc. Malac. Belgique, 1878, vol. xiii, p. 85, pi. ix.

^ Man. Conch., vol. ii, p. 90.
2 Man. Conch., vol. ii, p. 183.
* Kiister, Couch. -Cab., Fiirpxra, pi. xxxiii, fig-. 1.

^ Conch. Icon., pi. ii, ftg. 9.
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8. Cancellaeia Angasi, Crosse.

Joiim. de Conch., 1863, p. 64, pi. ii, fig. 8.

Eah. ?

Very diiferent from the rest of the known recent forms.

9. Cancellaeia Souverbiei, Crosse.

Journ. de Conch., 1868, p. 272, pi. ix, fig. 5.

Hah. ?

I cannot agree with M. Crosse in separating this shell from Cancel-

Jaria crenifera^ the distinctions which he points ont being very trivial,

and in one particular inaccurate. Ho mentions the presence of a tooth

at the upper part of the aperture, as if this were absent in C. crenifera,

AN'hich is not the case.

10. MiTRA Crouani, Crosse.

Joui-n. de Conch., 1868, p. 274, pi. ix, fig. 6.

Hah.—Gallapagos Islands.

I cannot accept M Crosse's decision with regard to the distinctness

of this shell from Mitra conica, for in the Museum there are two full-

grown specimens, of the same colour and same style of markings, that

also have the characteristic transverse reddish lines, which, however,
are much paler than in typical examples.

In the type of M. Crouani, which is only a young shell, the position

of these lines is easily traceable upon the white markings, and the

curious conical apices are similarly sculptured in all specimens.

The locality " Gallapagos Islands" is probably erroneous.

11. Cerithium Gourmti, Crosse.

Juurn. de Conch., 1861, p. 171, pi. \i, figs. 1, 2.

Hah.—New Caledonia.

This remarkable shell is very distinct from all other forms of the

genus. It varies in the amount of the brown colour-markings, a

specimen in the Museum being plainer in this respect than the shell

figured by ISowerby (Reeve's Couch. Icon., Mon. Pyrazus, fig. 3).

12. Clanculus Danieli, Crosse.

Journ. de Conch., 1862, p. 407, pi. xiii, fig. 5.

Hah.—New Caledonia.

This species does not belong to Clanculus, but has been correctly

located in Gihhula by Pilsbry and Fischer. The apex of the spire is

described by the three above-mentioned authors as purple-reddish,

roseate, or rose-coloured, ignoring or overlooking the fact that the

extreme tip of the spire, consisting of about two whorls, is always
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wliitisli. It is the third whorl which exhibits the pink tint, the

spiral lirae only being of this colour, and the interstices pale.

13. MoNODONTA BouECiERi, Crosse.

Journ. de Conch., 1863, p. 178, pi. vi, fig. 6.

Hah.—New Caledonia.

This species, which belongs to the genus Euchelus, has been

desci-ibed three times, Gould in 1849 having named it Trochus

(Momdonta) instrictus, and A. Adams, in 1851, Momdonta aheolata.

The latter appears to have escaped the notice of Mr. Pilsbry in his

monograph of the Trochidce in the eleventh volume of the Manual
of Conchology, nor is it referred to by Fischer in the Icon. Coq.

Viventes.

14. TRocnus FouRNiERi, Crosse.

Journ. de Conch., 1863, p. 180, pi. vi, fig. 5,

Hah.—New Caledonia.

A very well-marked species of Cantharidm, distinguished by its

elongate conical form and the very fine spiral stria), visible only under

the lens. The figure given by Fischer,' and copied by Pilsbry,^

represents a coarsely granulated shell, totally unlike the type. Some
mistake must have crept in, or the drawing is most faulty.

^ Kiener's Icon. Coq Viv. {Trochus), pi. cxix, fig. 1.

* Tryon's Mau. Couch., vol. xi, pi. xlv, fig-. 51.
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DESCRirXIONS OF SOME NEW SPECIES OF HELICOID AND
OPERCULATE LAND-SHELLS FROM CEYLON.

By E. E. Stkes, B.A., F.Z.S., etc.

Mead 12th March, 1897.

PLATE XYI.

The mateiial on which the followiug pages are founded consists of

some specimens collected by Mr. 0. Collett and Mr. II. B. Preston

:

the number of new forms, exclusive of some not yet itleutiiied, is

surprising, when the careful researches of Benson, Nevill, and others

are borne in mind. Since both collectors are still at work, it is hoped
that further discoveries await them, and that sufficient material for

a faunal catalogue may eventually be obtained.

Save for one species [Corilla anax^ Benson), the known forms of

Cor ilia are confined to Ceylon, and are as follows:—
1. C. Beddomem, Hanley. Haycock Mountain (Beddome) ; near

AVatawala (Collett).

2. C. Charpentieri, Pfciifer.

C. Chirpentieri var. UinidunenMS, Nevill.

3. C. Colletti, n.sp. Balangoda (Collett).

4. C. erronea, Albers. Kandy (Simon); Nuwara-Eliya (Simon);
slopes of Pidrutalagala, at 7,000 feet (Preston).

C. erronea var. erronella, Nevill.

5. C. Fryte, Gude. Albion Estate, Lindula District (Mrs. Fry).

6. C. Gudei, n sp. Kurunegala, at 1,500 feet (Collett).

7. C. Humherti, Brot. Near Watawala, at 4,000 feet (Collett).

8. C. odontophoni, Benson. Near Fort McDonald, Bandarawella,
and Bibiligamua, at 4,500 feet (Layard) ; Alnwick and Ivirklees

Estates (Preston; very fine specimens).

9. C. liivoUi, Deshayes. Kandy (Nevill, Preston).

It will probably be most convenient for the purposes of recognition

if the diagnoses of the two new forms of this genus are drawn up by
means of comparisons instituted with their known allies.

1. CoEiLLA Colletti, n.sp. PI. XVI, Figs. 11-13.

Shape strongly recalling that of C. Rivolii, but the new species is

much smaller in size. Sculpture also similar in nature, but finer and
more closely set. The mouth in the present species not so much con-
tracted and not quite so descending ; the lip not nearly so reflexed

or thickened. The palatal and parietal lamellae are the same in number
in both species, but in C. Colletti the former approach more nearly to

the lip, especially the upper two. Of the parietal lamellae, the upper
and lower are more nearly parallel, and not so convergent, while the
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middle one is mucli shorter than in C. Hivolii, and does not enter so

far into the shell. Long. 21 to 21-25, lat. 14 to 15-5, alt. 6 to

5 If) mm.
JIab.—Balangoda, Ceylon (Collctt).

2. Gorilla Gudei, n.sp. PI. XVI, Figs. 8-10.

Size and shape similar to those of C. erronea ; the last whorl, how-
ever, moi-e descending and more contracted at the spot where the

lamella? show most conspicuously through the shell. Sculpture nearly

as strongly marked on the lower as on the upper surface ; C. Gudei
differing thereby from all other known Ceylon forms akin to it and
recalling the Indian C. anax. Outer lip slightly more reflexed than
in 6'. erronea ; the mouth not so drawn out and slightly more rounded.

Palatal and parietal lamella) the same in number as in 6'. erronea, but

somewhat shorter ; differing also in situation by being more nearly

parallel, especially (counting from above) the second and third palatal

ones. Umbilical area more impressed in the present species. Colour

a little lighter than in C. erronea ; a few specimens have a rosy tint.

Long. 23-22, lat. 16-17, alt. 7-6-5 mm.
Hah.—Kurunegala, at 1,500 feet, Ceylon (Collett).

As compared with C. anax, the present species differs in having one

whorl more, the whorls being more flattened above, the lip more
reflected, and the last whorl not so inflated or produced.

I have pleasure in dedicating the species to Mr. Gude, who has so

recently reviewed the group.

3. EuPLECTA CoLLETTi, u.sp. PI. XVI, Figs. 5, 6.

Testa subpcrforata, tenuis, lineis incrementibus sculpta, sub lente

obsolete minutissime granulosa, cornea, pellucida, infra ad basim, albo-

tincta, pallidior; spira subdepressa, apice subprominulo, obsoletissime

microscopice granulosa; anfr. 4^-5, subplani regularitcr accrescentes,

ultimus acute carinatus, antice non descendens, basi subinflatus

;

ajiertura C][uadrato-ovata
;

peristoma rectum, acutum, margine basali

sub-arcuato. Diam. max. 21, min. 18 mm.; alt. 9 mm.
ITab.—Watawala, Ceylon (Collett).

This species is nearly related to the Helix Isahellina of Pfeiffer,

of which I figure (PI. XVI, Fig. 7), for the purposes of comparison,

a specimen of about the same size as the new species, collected by
Mr. Preston at Uda Pusscllawa. The present species is smaller in

size, and the apical sculpture is more obsolete. The whorls do not

increase so rapidly, but with more regularity ; whilst the almost entire

absence of spiral stria? is noteworthy ; the mouth is not so ovate,

being more drawn out to one side. A fairly long series of this species

has been examined.

4. EuPLECTA scoBiNoiDES,' n.sp. PI. XVI, Figs. 1, 2.

Testa perforata, depresso-conoidea, superne confertim et arcuatini

costulata, striis confertis spiralibus granulatim decussata, lutescenti-

' Scobina, ' a rasp.'
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cornea, translncens, subtus nitidula, albido-cornea, fere Ifevis, radiatini

striatula ; spira subcouoidea, apice obtiisuUi, sutura marginata ;
aufr.

5-5i-, plano-convexi, lente accrescentes, ultimus nou descendeus, ad

peripboriam carinatus, carina marginata ; apertnra lunata
;
peristoma

simplex, rectum, margine columeUari ad perforationem breviter

retiexnm. Diam. max. 8"9, min. 8 mm.; alt. 4 mm.
Hah.—Watawala, Ceylon (Collett).

5. PoLiTA NOTABiLis, n.sp. PI. XVI, Figs. 21-23.

Testa depresso-conoidea, striatula, uitida, griseo-cornea, tenuis,

modiocriter et perspective iimbilicata, apice acutula ; anfr. 5, lente

accrescentes, couvexiusculi, sutura impressa ; apertura lunato-ovalis

;

peristoma rectum, simplex. Diam. max. 5, min. 4'5 mm. ; alt. 2' 15 mm.
i/'^/J.—AVatawala, Ceylon (Collett).

It is almost hopeless to devise a description of a species of this

form which will prove sufficient for its recognition, and the assistance

of the artist must be called in if there is to be any hope of its

identification by future workers. The genus Polita, although one

would hardly expect to find it in Ceylon, appears conchologically

quite suitable, and until we are acquainted with its anatomy the

species may be placed there with P. 7utida, etc.

6. Macrochlamys? circumsculpta, n.sp. PI. XVI, Figs. 3, 4.

Testa perforata, convexo-depressa, nitida, cereo-hyalina ; spira

breviter conoidea, apice obtusa ; sutura impressa ; anfr. 5, convexi,

arte convoluti, obsolete spiraliter lirati, ultimus non descendeus, basi

intlatus ; apertura lunaris
;

peristoma rectum, acutum, margine
columeUari ad perforationem dilatato, subrellcxo. Diam. max. 5,

min. 4' 7 mm. ; alt. 3 mm.
//rti._Watawala, Ceylon (Collett).

This species is nearly related to the Helix Tlnvaitesi of Pfeiffer

(which is also obsoletely spirally Urate), but may be at once distinguished

by tlie fact that its breadth is greater in proportion to the number of

whorls. The ixmbilicus is also slightly smaller in the present species,

the spire is not so much raised in proportion, and the nucleus is larger.

The sculpture is stronger than in I£. Thwaitesi, and a few of the

stronger lines of growth intersect the revolving lira3, thus giving the

shell a decussated appearance under a lens.

In 1871 Nevill recorded, under MS. names only, three species of

Cyathopoma ivoiw Ceylon. Colonel Beddome, in 1875, described' one
of these as C. Ceijlanicum; and when describing another species from
South India (C. album), recorded this latter doubtfully as from
Dimbola, Ceylon. Dr. Jousseaume added C. Mariee in 1894, which
appears to be identical with Xevill's MS. C. Bickoyense ; whilst tlie

latter's third species is hei'e described as C. artatum, so that all the

manuscript names are now accounted for.

1 Proc. Zool. Sue, 1875, pp. 442-53, pis. lii, liii
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Some specimens found by Mr. Preston at TJda Pussellawa appear to

belong to C. MaricB, wbich was described from Nuwara-Eliya.
I now describe three new forms.

7. Cyathopoma ARTATX7M, n.sp. PI. XVI, Figs. 19, 20.

Testa dextrorsa, late et perspective umbilicata, depresso-turbinata,

apice acntida, periostraco calcareo, deciduo, induta, sub hoc albido-

cornea, polita ; anfr. 4^, regulariter accrescentes, spiraliter lirati, sub
lente leviter transversim striati, ultimus carinis duabus supra

p(iripheriam, unica ad peripheriam, et sex liris magis approximatis sub

peripheriam et in umbilico, penultimus duabus carinis ; apertura

circularis, peristomate simplice, continue, intus leviter incrassato

;

operculum valde concavum, multispirale. Alt. 1"3, lat. 2 mm.
Sab.—Uda Pussellawa, Ceylon (Preston).

This minute species is noteworthy for being clothed with a peri-

ostracum of a very chalky nature, which, however, appears to be

very easily rubbed off, and many specimens only fully exhibit it within

the umbilical area. The three upper carinations are sharply edged,

while those below the periphery and in the umbilicus are rounded
and thread-like.

8. CrATHOPOMA Prestoisti, n sp. PI. XYI, Figs. 17, 18.

Texta dextrorsa, elevata, pyramidalis, mediocriter et perspective

umbilicata, periostraco brimneo leviter induta, apice obtusula
;

anfr. 5, regulariter accrescentes, leviter et obsolete spiraliter lirati,

transversim striati, ultimus carinis obsoletis quinque (?), fere Isevis

in iimbilico ; sutura bene impressa ; apertura fere circularis, continua,

peristomate leviter intus incrassato. Alt. 2, lat. I'Smm.
Hah.—Uda Pussellawa, Ceylon (Preston).

In form this species is intermediate between C. Harm and

C artatum, with a well-marked suture. The brown periostracum

and nearly obsolete carinsB, with the almost smooth umbilical area,

are its distinguishing features.

9. Cyathopoma turbinatum, n.sp. PI. XVI, Figs. 15, 16.

Testa dextrorsa, depresso-pyramidalis, late et perspective umbilicata,

pex'iostraco brunneo levissime induta, apice obtusula ; anfr. 5, celeriter

accrescentes, leviter et obsolete spiraliter carinati, in umbilico lirati,

xdtimus carinis obsoletis quatuor, duabus supra et unica sub peri-

pheriam, unica major ad peripheriam, liris sex (?) in umbilico

;

sutura impressa ; apertura circularis. Alt. 2-2, lat. 2*5 mm.
Hab.—Uda Pussellawa, Ceylon (Preston).

At first sight this shell might be taken for a variety of C. Sheva-

royammi, Beddome, from the Salem district, to which it is very

nearly allied. It is, however, smaller, differs in the relative

proportion of height to breadth (a specimen I have of C. Sheva-

royanum measures: alt. 2"3, lat. 3 ram.), and is of a thinner

texture. The carinations above are also not so strongly marked,
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while the lii'a3 in the umbilicus are stronger and appear to be more
numerous.

The Diphmmafina of Ceylon are first mentionerl under manuscript
names by Ncvill in 1871, and in 1875 Colonel Beddome described

D. {Nicida) Pedronis and D. [liicida) Ceylanica.

10. DiPLOMJiATiNA (Nicida) Prestoni, u.sp. PI. XVI, Fig. 14.

Testa dextrorsa, \'ix rimata, elougato-ovata, glabra, hyalina, nitidula

;

spira conoidea, apicc obtusula ; sutui'a impressa; anfr. 5;}-6, convexi,

primi regulariter crescentcs, ultimus angustior quam antepenultimus,

regione umbilicari impressa, basi subcarinata ; apertura ovato-circularis,

fere ovalis, peristomate incrassatulo, brunneo. Alt. 3-5, lat. 1*8 mm.
Hah.—Uda Pusscllawa, Ceylon (Preston).

A handsome little hyaline species, with a brown peristome. It may
be readily separated from D. Pedronis, its nearest ally, by its greater

size and its difference in colour and shape. Traces of spiral sculpture

may be seen on the last whorls.

Other examples of this genus were found by Mr. Preston, but since

I am in doubt whether they belong to one or to two species, I forbear

to describe them until further material comes to hand.

EXPLAXATION OF PLATE XVI.

Figs. 1, 2. Euplecta scobinoides, n sp.

Macrochlamys '^ circuinsculpta, n.sp.

Euplecta Colletti, n.sp.

,, Isabelliua, Pfeiffer.

Gorilla Giiclei, n.sp.

,, Colletti, u.sp.

Diplommatiua Prestoni, n.sp.

Cyatliopoma turbiuatiim, n.sp.

,, Prestoni, n.sp.

,, artatum, n.sp.

Polita notabilis, n.sp.

1,
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ANNUAL MEETING.

Feidat, 12Tn Febeuary, 1897.

Prof. G. B. Howes, Sec.L.S., etc., President, in the Chair.

Mr. F. Crawford and Mr. "W. M. "Webb were appointed scrutineers.

The following Eeport was read :

—

" Your Council, in presenting tlieir fourth Annual Report, have to

detail a year of steady progress.

The Membership of the Society continues to increase, and the roll

on December 31st stood as follows :

—

Ordinary members 95

Corresponding members 67

Total 162

as against 158 in 1895, and 153 in 1894.

During the past year eleven new Members have been elected, five

have resigned, and two, namely Mons. A. Brot and Herr 13. Schmacker,

have been removed by death. One M ember has been transfeiTcd from

the Ordinary to the Corresponding list ; while two candidates awaited

election at the close of the year.

Your Council think it may be of interest to place on record the

Geographical Distribution of the Corresponding Members, which is

as follows : Europe 20, Australasia 24, North America and West
Indies 9, India and Ceylon 6, South Africa 5, and one each in Egypt,

the Philippines, and the Hawaiian Islands.

The finances of the Society are still in a flourishing condition.

After payment of all liabilities there remains a balance of £29 4s. Id.

in the Treasurer's hands. The sum of £50 placed on deposit at our

Bankers, as announced in last year's Report, has been withdrawn, and

the sum of £52 6s. 3f/. expended in the purchase of £50 Metropolitan

2h per cent, stock.

The Presidential Address was delivered on February 14th, 1896, and

twenty-seven communications by seventeen authors have also been

made to the Society.

Since the last Annual General ^Meeting three more numbers
of the ' Proceedings ' have been issued, forming the first portion of

Yol. II, and comprising 136 pages with ten plates and numerous
illustrations in the text. Anotlier part is in course of preparation.

Your thanks are due to the folljwing gentlemen, who have borne

a large proportion of the cost of the illustrations, or have assisted by
furnishing the drawings : R. H. Burne, W. E. Collinge, G. C. Crick,

"\Y. Garstang, G. Gilson, G. K. Gude, J. C, Melvill, E. A. Smith,

G. B. Sowerby, H. Suter, and E. R. Sykes.

Further, your thanks are specially due to the Council of the Linnean

Society, through whose kindness the Society has, as in previous years,

been pennitted to hold its meetings in Burlington House."
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On the motion of Mr. "W. M. "Webb, seconded by Mr. A. S. Kennard,
the above was adopted as the Annual Report of the Society. The
following were elected as the Officers and Council for the year 1897 :

—

President.— Lieut. -Col. H. H. Godwin-Austen, F.R.S., etc.

Vice-Presidents.—Prof. Gr. B. Howes, Sec. L.S., etc.; J. Cosmo
Meh-ill, M.A., F.L.S., etc.; Kev. R. Boog Watson, LL.D.,

F.Z.S., etc. ; Dr. H. Woodward, F.R.S., etc.

Treasurer.—G. F. Harris, F.G.S., etc.

Secretcmj.—^. R. Sykes, B.A., F.Z.S., etc.

.Editor.—B. B. Woodward, F.L.S., etc.

Six other Ilembers of Council.—S. I. Da Costa ; H. W. Monckton,
F.L.S., etc. ; R. Bullen Newton, F.G.S., etc. ; E. A. Smith,

F.Z.S., etc. ; G. B. Sowerby, F.L.S., etc. ; Lieut.-Col. W.
Wilmer.

The retiring President delivered an address, in which he dealt witli

the progress of Malacology during the past year.

The following motion, proposed by Dr. Woodward, and seconded by
Mr. Da Costa, was passed unanimously: "That a vote of thanks be

given to the President for his address ; and that the address be printed

in extenso in the ' Proceedings ' of the Society."

Votes of thanks were passed to the Retiring Officers, Auditors, and

Scrutineers.

ORDINARY MEETING.

Feiday, 12Tn Febeuaky, 1897.

Lieut.-Col. H. H. Godwin-Austen, F.R.S., etc. President, in the Chair.

The Rev. E. G. Alderson was elected a member of the Society.

ORDINARY MEETING.

Feiday, 12th Maech, 1897.

Lieut.-Col. H. II. Godwin-Austen, F.R.S., etc., President, in the Chair.

The following were elected to membership of the Society : R. A.

Bullen, Adrien Dollfus, W. A. Herdman.
The following communications were read :

—

1. "On the Dentition of the Pupidte." By the Rev. Professor

H. M. Gwatkin.
2. " Notes on some Type-specimens in the British Museum." By

E. A. Smith, F.Z.S., etc.

3. " Note on Mitra obscura, Hutton." By H. Suter.

4. " Descriptions of some new Helicoid and Operculate Land-shells

from Ceylon." By E. R. Sykes, B.A., F.Z.S., etc.

Mr. E. A. Smith exhibited specimens of Sitala Parral-porensis, Pfr.,

from Africa, and remarked that the species was originally described by
Pfeiffer as Melix JJarraJqmrcnsis, from Barrakpore. It had since been
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quoted from other parts of India by Godwin-Austen and others ; he
himself had recorded its occurrence in the heart of Madagascar, whilst

Melvill and Fonsonby had described it as a new sj^ecies from the

Transvaal under the name of Helix {Trochonanina) Pretorierms, and the

British Museum had received a single specimen from Ashanti collected

by Mr. R. Austen Freeman. The specimens now exhibited came from
Tomlia in British Central Africa.

This would appear to be the only instance of a land-shell which was
common to India and Africa, and therefore lends but very slight sup-

port to the theory of a former land connection between those parts of

the world. Species, said to belong to the genus, have been described

from China, Java, and the Philippine Islands, and certain Bornean and
Australian species had been referred to it.

Mr. Smith also exhibited specimens in illustration of his paper.

Mr. G. B. Sowcrby exhibited a large specimen of Aryonauta argo,

L., from the Moluccas.

Mr. E. II. Sykes exhibited specimens in illustration of his paper.

ORDINARY MEETING.

Friday, Dth Apkil, 1897.

Dr. H. "Woodward, F.R.S., etc., Yice-President, in the Chair.

Dr. T. H. May was elected a member of the Society.

The following communications were read :

—

1. "The Mollusca of the English Cave-Deposits." Bv A. S. Kennard
and B. B. Woodward, F.L.S., etc.

2. " Eevision of the jVew Zealand Athoracophoridfc." By H. Suter.

3. " The Land Mollusca of Stewart Island." By H. Suter.

Mr. G. B. Sowerby exhibited a long series of land-shells from Cuba
;

also a large specimen of Voluta mam ilia. Gray, from Tasmania.

Mr. A. S. Kennard and Mr. B. B. AVoodward exhibited specimens
in illustration of their joint paper, and Pisidium milium, Held., from
the Holocene deposits in the Kennet Valley, near Newbury, Berks

;

Mr. Woodward also exhibited specimens of Patida Cumherlandiana,

Lea, fi"om the original habitat.

On behalf of Mr. E. H. Matthews were exhibited six- and seven-

valved Chitons from S. Australia. (Cf. ante, p. 154.)

VOL. II.—NOVEMBER, 1897. 17
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THE MOLLUSCA OF THE ENGLISH CAVE-DEPOSITS.

By A. S. Kennaed and B. B. "Woodward, F.L.S., etc.

Read 9th April, 1897.

Although the vertebrate remains from our caves have been most

assiduously collected by numerous geologists, it has apparently never

occurred to them that the accompanying mollusca were of any interest

whatever; and though there can be no doubt that they have been

found in the numerous caverns which have been explored, more or less

thoroughly, with a pickaxe, it is only on one or two occasions that their

presence has been noted, and then they have been dismissed with the

remark that " numerous shells of iZ"<;'//x were found in the stalagmite."

This absence of record would, nevertheless, be no loss, had the speci-

mens been preserved, which, unfortunately, has not been the case.

Recentlv, however, through the generosity of Mrs. Pengelly, the

British Museum (Natural History) has acquired, amongst other cave

specimens, a small series of shells from the Happaway Cavern, near

Torquay. The only published notice of them is that by the late

Mr. W. Pengelly^": "Shells of terrestrial mollusca were more

numerous and varied, but those of Helix were the most prevalent."

The species are seven in number, viz. :

—

Vttrea cellaria, Miill. Ii:eUx wmoraUs, Linn.

„ alliaria, Mill. ,, hortensis, Miill.

Pyramidida rotundnfa, Miill, Pomatias elegans, Mull.

Helicella caperata, Mont.

Two examples of Vitrea lucida, Drap. (= V. Broparnaudi, Beck),

were also in the collection, but they are obviously from the top soil.

By far the most important cave- deposit in this country is the well-

known Ightham fissure, from which such a rich harvest of vertebrate

and invertebrate remains has, with infinite labour, been obtaiued by

Mr. W. J. Lewis Abbott, F.G.S., during the past few years. In his

paper describing this deposit,* seventeen species of mollusca are recorded

as having been found, but since then further material has come to

light, and this Mr. Abbott has very kindly placed at our disposal,

a 'kindness for which we would take this opportunity of cordially

thanking him. Twelve fresh records have thus been added, bringing

the total up to twenty-nine species, viz. :
—

Limax maximus, Linn. Vitrea cellaria, Miill.

Agriolimax agrestis, Linn. ,,
fulva, Drap.

Vitrea crydallina, Miill. Pyramidida rotmdafa, JMull.

alliaria, Mill. Melicella ericetorum. Mull.

'^ Uelrctica, Blum. ,,
caperata, IMont.

,, nitidula, Drap. Byyromia Impida, Lmn.

.. radiatula. Aid. „ umhrosa, Partsch.

' Trans. Devon Assoc, 1886, vol. xviii, p. 165.

2 Quart. Joiim. Geol. Soc, vol. 1, pp. 18-2-18.3.
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VaUonia piiJchella, Miill. Claimlia laminata, Mont.
Uelicigoua lapieida., Linn. CocJiIicopa luhrica, Miill.

,, arhmtoruDi, Linn. Ccecilianella acicula^ Miill.

Helix nemoralis, Linn. Succinea ohlonga, Drap.

,, hortensifs, Miill. Carychium minimum, Miill.

Pupa muscorum, Linn. Pomatias elegans^ Miill.

Vertif/o minutissima, Hart. l/uio, sp.

Clausilia hidentata, Striim.

It will at oncG be noticed that the species from the Devon cavern

also occnr at Ightham, but their number is so small that a true

comparison is not possible. It is interesting, however, to note that

Pomatias elegans and Vifrea alliaria are unknown from any of the other

Pleistocene deposits in this country, althougli prcisent in the Holocenes
of Essex. In a MS. of the late Dr. 8. P. Woodward, the former shell

is recorded from Kent's Cavern. This is pi-obably correct, thougli no
examples are known to exist. Many of the shells from both localities

retain some of their coloration, but the Ightham examples arc by far

the better preserved. This fact has been used as an argument against

their presumed age. The condition of a fossil does not, however, depend
on its age (the Eocene shells of the Paris Basin being noteworthy
examples), and the tine preservation of these fissure shells arises from
tlie exceptional conditions under which they were preserved.

In the Happaway Cavern, Pomatias elegans is the commonest form,

Vitrea cellaria coming second, whilst V. alliaria, Helicclla caperata, and
Helix horteims are represented by single examples only. With the

Ightham shells, Vitrea cellaria is the most abundant, several hundred
examples of all ages having passed through our hands. Its prevalence

is perhaps accounted for by the fact that at the present day it is

largely a cave-dweller. Agrioliinax agrestis and Vitrea radiatula are

only known from solitary specimens.

Vitrea Helvetica, Blum., is the British shell commonly known as

V. glabra, iStud. We have, however. Dr. Westerlund's authority for

this change of name, and there can be no doubt that our shell differs

from Htuder's species. Two examples have been found. It has

hitherto never been recorded fossil in this country.

llygromia ionhrosa, Partsch, is by far the most noteworthy form,

/
f

^;:. .-• /
I

llijfironiia nuihrosa, Partsch. x 2h.

since it has not been met with previously on this side of the Channel.

Its present range is Southern Germany, Bohemia, Switzerland, Silesia,
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and the Carpathiaus, and, aceordinp; to Murch, near Holstcnborp; in

Denmark. In a fossil state it has only been recorded from the Middle
Pleistocene of Leuben near Lommatzsch, and Robschiitz near Dresden,

and from the Upper Pleistocene of Weimar. Four examples have
rewarded Mr. Abbott's labours, two of which are immature.

Helix nemoralis, Linn. The examples of this species are very fine,

and exhibit those ditfercnccs of coloration observable in recent examples.

Several of the immature individuals had an open umbilicus, and in one

instance this had persisted in the adult.

Carychinm minimum^ Miill. Two examples of this species difPer so

much from the type as to merit extended notice. They are much
more slender in form, not exceeding -75 mm. in width, but being quite

2 mm. in height. The whorls are six in ninuber, more closely coiled,

and consequently longer, and increase more gradually all through, so

Cariirhium minlmnm, IMiill., var. x 12.

that the spire is higher and more tapering. The body-whorl is

much less in proportion. The moTith is more rounded and not con-

stricted at the outer tooth ; on the other hand, the tootli itself is greatly

reduced, and is represented by a mere thickening of the labriim. The
columella-teeth are not more than one-tliird the size of those in recent

examples, and occur far back inside the whorl, so as to be invisible

when the shell is viewed obli(j[uely. The peristome is more reflected

and less thickened.

Limax maximus and Claiisilia laminata are new records for the

Pleistocene of this country, besides those already mentioned.

TInio is only represented by small fragments far too minute for

specific determination.

Considerable ditference of opinion still exists as to the true age of

the Ightham fissure, and unfortunately the mollusca throw but little

light on the question. That it is Pleistocene, is shown by the presence

of Hygromia timhrosa and Succmea ohlonga, as well as by the absence of

all characteristic Holocene shells ; but, at the same time, the almost

total absence of fresh-water forms precludes a comparison with other

Pleistocene deposits, in which the latter are so abundant. This

absence of fresh-water mollusca has been used as an argument against

the fluviatile origin of the contents of the fissure ; it is noteworthy,

however, that the stream flowing through tlie valley in which it is

situate contains no mollusca.

Taken altogether, the shells from our cave-deposits are decidedly

larger than recent examples ; and there can be no doubt that there has

been a marked diminution in the size of our indigenous mollusca, and
probably also in their numbers, since Pleistocene times.
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A REVISION OF THE NEW ZEALAND ATHORACOniORIDvE.

By Henby Suter.

Send 9th April, 1897.

During tlic last few years I have tried to get specimens of our native
slugs from as many localities as possible, and the material thus brought
together, comprising all the species known, enables me to attempt this

revision. Since publishing the "Reference List of the Land and
Fresh-water Mollusca of New Zealand,'" in 1893, Mr. W. E.
Collinge has described Janella maculata" from specimens I sent him,
collected in the Forty Mile Bush, North Island. As will be shown
later on, I do not consider Mr. Collinge's species new ; however, its

creation has demonstrated that we have more distinct species than
I was willing to admit in the " Beferencc List."

Then Coekerell's Neojanella dubia ^ required investigation, as well as

8imroth's Athoracophorus marmoratus. The former I considered to be
synonymous with A. bitentaculatus, Q,uoy & Gaim., the latter with
A . mannoreus, Hutton, but in both cases I was wrong. Specimens are

now in my possession, and on examining and dissecting them 1 con-
vinced myself that my former conclusions were erroneous.

A new species, A. Simrothi, which exteriorly is very distinct from
all the other species, has been described in these Proceedings (ante,

p. 34), and with another interesting new species brings up the number
of known species to eight, three only having been admitted in the
•' Beference List."

Mr. Collinge was no doubt quite right when, in concluding his

paper (t.c, p. 530), he expressed the opinion that the whole family
Janellidic required revision, and that a series of coloured drawings
taken from living specimens should be provided. Unfortunately my
means are too limited to undertake the latter task ; while with regard
to the present revision of the New Zealand Athoracophoridae I am
fully aware that it is very far from being exhaustive, leaving many
questions concerning the members of this very interesting family
untouched, especially their more detailed anatomy.
The very peculiar and interesting structure of the eyes, as demon-

strated by Dr. Simroth in A. marmoratus,^ on which he based his

' Proc. Linn. Soc. New South Wales, ser. ii, voL vii, pp. 613-665.
2 Rroc. Zool. Soc, 1894, p. 527.
3 Proc. Zool. Soc, 1891, p. 217.
* Nova Acta Acad. Cms. Leop. Carol., Ed. liv, p. 7C, pi. iv, figs. 19, 20.
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di-s-ision of the Stylommatophora (t.c, p. 85) into Plcurommatophora
(true laud-pulmonata) and Mesommatophora (Athoracophoridae), seems

not to be generally known, thongh highly important.

One of our species, A. marnwyatus, Mts., approaches the genus

Aneiiea in the situation of the anus close to the mantle-area. There
is no diverticulum of tlie crop in At/ioracopJionis, such as occurs in

Aneitca Graefel, according to Keferstein and Bergh, the crop having

been taken for the stomach. A renal duct is always present in

Athoracophorus, but it seems to be wanting in Aneitca.

Key to Species.

A. Mantle-area not defined.

(I. Colour dirty yellow, with darker spots and dashes.

b. Body senii-cyliudrical, long and narrow, dorsal

grooves slight, penis namu-cd abnipthj in the

middle, thence convolute and thin. duhiiis.

hb. Back much more flattened, dorsal grooves more dis-

tinct, penis iiarrowing (jradiKdUj towards its

distal end. hltcutaculatus.

(«(. ColoiU' dirty yellow, without spots. I'enis short, no con-

voluted distal portion. antipodariDu.

AA. Mantle-area well defined.

a. Anal opening near the foot margin, below the pulmonary
orifice.

b. Back more or less strongly granulate and papillate.

c. A few slightly larger papilhie in each lateral

area on the back, which are not very conspicuous.

Free oviduct not dilated. papUlatus.

cc. One, or usiially two, large, conspicuous papillae

of lighter colour in each lateral area on the back,

near the median dorsal groove. Free oviduct

dilated. Bcndiji.

cec. The whole back covered with large, oval papilla,

giving it a grape-like appearance. SimrotJii.

bb. Back smooth, or faintly granulate, colour dark, marbled, marmorcus.

aa. Anal opening outside the right anterior angle of mantle-

area. Largest species. marmoratus.

Fam. ATHORACOPHOEIDiE,

Including the genera Atlioraropliorus, Gould; Aneiiea, Gray;
? Aneitella, Cockerell.

Genus ATHORACOPHOPtUS, Gould.

Gould, U.S. Explor. Exped. Moll., vol. xii (1852), p. 1.

{Janella, Gray, 1850, non Grateloup, 1838.)
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Sect. I. ATHOKACOrilORUS, s.s.

1. ATHORACornoKus BITENTACULATUS (Quoy & Gaimard).

Limax hiteniacidatus, Quoy & Gaim. : Voy. Astrolabe, Zool. vol, ii

(1832), p. 149; Atlas, Moll. pi. xiii, figs. 1-3.

Janella niaculata, Colliuge, Proc. Zool. Soc, 1894, p. 527.

For all other references, see Journ. de Couch., vol xli (1893), p. 234.

Among some specimens oiAthoracophorus, which I sent to Mr. Colliuge

as^. bitentaeulatus, he found two dilferiug from the rest in being much
flatter, of dirty yellow ground-colour and with numeroiis black spots

and dashes, and these he described as a new species, Janella maculata,

giving a good account and figures of its anatomy. There is, however,
not the least doubt but that the specimens 1 collected in the Forty
Mile Bush, and of which I sent some to Mr. Colliuge, consisted of

A. hitentaculatus and A. antipoilarum^ at that time considered to bo
one species. Colliuge, however, has shown that the two are quite

distinct, and herein lies the great merit of his investigation. It is

Athoracuphorus bitentaeulatus (Quoy & Gaim.).

I. Central tooth of radula. II. Sixth hxteral tooth of raduhi.

Both X 720.

evident that the specimens referred by him to Janella maculata are in

fact Athoracopliorus hitentaculatus (Quoy & Gaim,). The authors

distinctly mention^ that their species has brown spots: "La couleur

de ce moUusquc est d'uu jaunatre sale tachete de brun clair."

I have dissected a number of what I consider to be tyj^ical

A. hitentaculatus, and found them to agree with Colliuge' s new
species.

The mantle -area is not defined, and is bordered, in front ouly, by
a lateral groove, which runs down to the anal orifice ; sometimes a fine

line is found outside the pulmonary orifice parallel to the median
dorsal groove, but there is no posterior limitation. In front of the

pulmonary orifice is a small triangular area of ligliter colour, with the

reual orifice, in the median dorsal groove ; this was taken for the anal

opening by Knight, and for a mucous pore by Ca])taiu Hutton. The
outflow and distribution of the renal secretion over the whole back of

the slug were well described by Knight.*

' Voy. Astrolabe, Zool. vol. ii, p. 14S.
'' Traus. Linn. Soc., vol. xxii, p. 381.
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The exact dimensions of a medium-sized spirit specimen are :
—

1. Length over back from head to tip of tail, 33 mm,
2. Length of sole, 31 mm.
3. Width of hack, 10mm.
4. Breadth of sole, 3"5 mm.
5. Breadth of groove hetween sole and hack, 2*5 mm.
6. Distance of anus from right tentacle, 6 mm.
7. Distance of anus from pulmonary oriiice, 5 mm.
8. Distance of jiulmouary oriiice from head, 8 mm.

Median dorsal groove continued to the head. Anal opening close to

foot margin. Genital opening close behind the right tentacle. Young
specimens found near Auckland had only an oval space ronnd the

pulmonary orifice, coloured dirty yellow ; the others lacked pig-

mentation, being semi-transparent, whilst some of the internal organs

could easily be distinguished. In alcohol they became opaque like

other specimens.

A. hitentaculatus is the most common species of the genus, and is

more abundant in the North Island than in the South, where
A. paplUatiis partially takes its place. It is said to occur also on

the Chatham Islands, but I have not seen any specimens from that

locality.

2. Athoracophorus antipodum (Gray, em.).

Janella antipodarum^ Gray: Ann. Mag. Nat. Hist., vol. xii (1853),

p. 414; and Proc. Zool. Hoc, 1853, p. 112.

A. hitentaculatus, aud., fion Quoy & Gaimard.

The back is more rounded than in A. hitentaculatus, the colour

brighter, and spots or dashes of brown or black are entirely absent.

Its generative system was described and figured by Collinge ^ under
the name of Janella bitentaculata, showing that Athoracophorus anti-

podarum is really distinct.

Gray does not give any special description of the species, but bases

on it the diagnosis of his genus Janella. Cockerell, on examining the

type-speciuien in the British Museum, made it a. form of A. hitentacu-

latus, saying "the variety differs from the ty\)Q in being without
spots." * This evidence shows that Collinge's Janella hitentaculata is

really Athoracophorus antipodarum, and that his Janella maculata must
be Athoracophorus hitentaculatus. There is only one other species of

the section Athoracophorus, A. duhius, which has the same colour-

markings as A. hitentaculatus. It differs from the latter, however,

in several points, as will be shown further on.

A. antipodarum. is distinguished from A. hitentaculatus by the

absence of darker spots, the more highly rounded back, the long

Proc. Zodl. Sdc, 1804, pp. 528, 529.

Proc. Zdol. SoL'., 1891, I). 217.
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tube-like position of the free oviduct, the much shorter penis, sliarply

distinct from the vas deferens (Coliinge). The dentition shows no

difference of any importance. Gray mistook the anus for the orifice

of the reproductive organs, a mistake already corrected by Captain

Hutton and P. Fischer, and does not say where he considers the anus

to be situated. The dimensions and the openings of the different

organs are almost the same as in ^. hitentnculatus.

This species is rather rare, and I have not seen it from any other

locality than the Forty Mile Bush, North Island, and Caplcston, South

Island.

3. ATHORACornoRUS DUBiirs (Cockerell).

Neojanella duhia, Cockerell: Proc. Zool. Soc, 1891, p. 217.

A. biteutaculatus, Suter, non Quoy & Gaimard.

The genus Neojanella was founded by Cockerell on the absence of

a mantle-area and doi'sal grooves. The former condition is common to

the two species already mentioned, whilst the absence of dorsal grooves

in a single spirit specimen is no proof that they are also absent in

others. Heynemann has already pointed out ' that the visibility of the

dorsal grooves in Athoracophorida3 is dependent on the degree of con-

traction of the epidermis. I have many times had reason to confirm

Heynemann' s statement; it entirely depends on the mode of preserva-

tion whether the grooves will be very distinct or the reverse.

The specimen in the British Museum forming Cockerell's type is

from the south side of Cook Strait, exact locality not stated. Judging
from the description published by Cockerell, I took his Neojanella duhia

to be only a large specimen of Ai/io7'acopJwncs hitentaculatus.' 1 have,

however, been able to procure specimens of what I take to be his

species from Pelorus Valley, also south side of Cook Strait, and the

following data will help to show that it is distinct from A. hiten-

taculatus and a valid species.

The colour-markings are the same as in A. hitentaculatus, iisually with
two darker bands on each side of the back ; but the body is more elongate

and more highly rounded, the dorsal grooves are finer ; a black ring-

round the respiratory orifice is not always present ; the median d(U-sal

groove extends to the head. The movements of the animal are much
brisker than in any other species I have seen, and when fully extended
the body sceiiis to be almost cylindrical. In specimens I preserved in

alcohol, and in formalin, the dorsal grooves are always visible, as well

as the fine granulation. What Cockerell took for the genital orifice

is the anus. The openings of the different organs are in the same
positions as in the tAvo foregoing species. My specimens are not so

large as the one described by Cockerell, which has a length (in spirit)

of 53 and breadth of 11mm. It very much depends on the locality

whether our native slugs attain a large size or not, a fact I have often

1 Jahrlmch Dciits('li. nialuk. Ges., 1874, p. 196.
- Tiaus. Now Zealaud lust., vol. xxvi, p. 125, etc.
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had the opportunity of observing : the season also exercises some
influence. My specimens were collected during winter and in the

early spring. One living specimen measured 35 mm. in length by
5 mm. in breadth.

The dimensions of a good- sized spirit specimen are :

—

1. Length over back from head to tip of tail, 33 mm.
2. Length of sole, 31mm.
3. Width of back, 15 mm.
4. lireadtli of sole, 5 mm.
5. Ereadth of groove between sole and back, 2-5 mm.
6. Distance of anus from right tentacle, 6"5 mm.
7. Distance of anus from pulmonary orifice, 5 mm.
8. Distance of pulmonary orifice from head, 11mm.

VIII.

Athoracophorus duhius (Ckll.).

III. Anterior portion of genitalia : mag-uified. IV. Internal wall of penis, showing
papillte: magnified. V. Papillic of penis wall: greatly magnified. VI. Central

tooth of radula, x 720. VII. Sixth tooth of radula, x 720. VIII. Jaw,
X 15. IX. Digestive system, enlarged.

Lettering of the Figures.

alh.gl. alhiiraen gland. v.d. vas deferens.

h,d. hermaphrodite dnct. B.m. hnccal mass.

h.gl. henna])hrodite gland. s.g. salivary glands.

ov. oviduL't. oe. O'sophagns.

ov'. free oviduct. c. crop.

pr. prostate. St. position of stomach.

p. penis. L. liver.

r.m. retractor mnscle. I. intestine.

r.s. reccptaculnm seminis. II. rectum.

V. vestibule.
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The reproductive organs are disting'uislied from those of the two
foregoing species as follows:—The penis (Fig. Ill) is about as long as

in A. hitentaculata ; its anterior portion is rather wide, but at about the

middle it suddenly contracts, the slender second half being convolute

with the retractor muscle. The size of the hermaphrodite gland,

which is about twice that of those in the other two species, is especially

noteworthy. The interior wall of the penis is covered with thorn

-

shaped papilla; (Figs. IV, V), very much like those desciibed and figured

by Bergh fi'om Tnhoniophorus Schuettei} I found similar papilla?

present in the penis of At/toracophonis litentaculatus.

Badiila.—The rhachidian tooth (Fig. VI) is unsymmetrical, pointed

in front, with six, sometimes seven, cusps, of which the median is the

largest. The lateral teeth (Fig. VII) have eight cusps, the inner one

being the largest. There is a considerable difference between the

dentition of this species and that of A. hitentacidatus, the figures of

two teeth (Figs. I, II) being given hero for comparison. The jaw
(Fig. VIII) is much the same as in the two species already enumerated,

and there seems to be no chance of relying on it as a means for distin-

guishing the species, as often may be done in Succinea.

The digestive system (Fig. IX) does not differ much from that of the

two other species. The crop is wide and long, extending to the liver,

with no trace of a diverticulum ; the stomach lies between the folds of

the liver and the intestine, and forms a long anterior loop, returning

to the liver, whence the rectum emerges.

Hah.—Pelorus Valley, Marlborough, South Island.

Sect. II. PSEUDANEiTEA, Cockerell.

Cockerell, Proc. Zool. Soc, 1891, p. 217.

" Small slugs of Hew Zealand and the Auckland Is., resembling

Athoracuphorus, but showing a decided tendency towards the formation

of a mantle-area like that of Aneitea. The Jandla papillata of

Hutton may be taken as the type."

—

Cockerell.

These slugs are not always small. Back usually finely granulate

with larger raised tubercles or papillae between the oblique grooves.

Mantle -area distinct, triangular or quandrangular, enclosing the

respiratory orifice. Anus below the latter and near the foot margin.

4. ATHOKACOPnORUS PAPILLATUS (Huttou).

Janella pajaillata, Hutton: Trans. New Zealand Inst., vol. xi (1879),

p. 332.

Athoracophorus verrucosus, Mts. : Simroth, Nova Acta Acad. Cses.

Leop. Carol., Bd. liv, p. 77, pi. iv, figs. 11-14.

For further references see Journ. de Conch., vol. xli, p. 235,

After carefully comparing Dr. Simroth' s description and figures

with my specimens, I am convinced that A. verrucosus is identical with

1 Verband. k. k. zool. bot. Ges. "Wieu, Bd. xx (1870), p. 853, pi. xiii, tit
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A. papillafus. By way of addition to Simrotli's description it may be

mentioned tliat tlie colour of the back is yellowish-olive without spots
;

the sole being of a light-yellowish colour, and that fine granules cover

the whole of the back, while in each lateral area there are from one to

three larger papilla? of the same colour. The median dorsal groove

extends to the head. The mantle- area is darker, mostly triangular,

with the respiratory orifice nearly central. There is no area for the

renal orifice, which is situated in the anterior left angle. The size of

this species varies according to the locality. From the North Island

I have seen only small S2)ecimens, but on the South Island large

specimens occur.

The dimensions of a large spirit specimen are :

—

1. Length over back from head to tip of tail, 60 mm.
2. Length of sole, 55 mm.
3. Width of back, 23 mm.
4. Breadth of sole, 10 mm.
5. Breadth of groove between sole and back, 4 mm.
6. Distance of aous from right tentacle, 10 mm.
7. Distance of anus from pulmonary orifice, 8 mm.
8. Distance of pulmonary orifice from head, 15 mm.

The reproductive organs (Figs. X, XI) agree with Dr. Simroth's

description and figure of A. verrucosus. I dissected five specimens,

and these organs were alike in all. The interior wall of the penis

is densely beset with conical papilla).

Kql

X. XI.

AtJwracophorus papUlatus (Ilutton).

X. Geuitalia : nat. size. XI. Anterior portion : magnified.

[For lettering, see ante, p. 250.]

The digestive system is normal, the crop very large, without

diverticulum, the anterior loop of the intestine extending as far as the

oesophagus.

Simroth concluded from the contents of the crop that these animals

fed on ferns.' In a short note - I expressed doiibts as to the correct-

ness of this suggestion. I have had specimens of Athoracophorus in

' t.c., p. 80. * Jouru. de Couch., vol. xl, p. 255.
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captivity several times, but they would never touch a fern. The
favourite liidiug-place of Athoracophorichie in New Zcahind is beneath
and within rotten logs and in the leaf-sheaths of Pliormiiim, at the

base of which plant there is always a large amount of moist, dei^aying

vegetable matter. Examining the contents of the crop of A.paj)illafus

found under a rotten log, I found it to consist of a pulp of the rotten

Avood. I never saw these molluscs feeding, since they are nocturnal,

but I do not doubt that the majority of these slugs live on decaying
vegetable matter, with which fuugi, etc., are always largely mixed.

Jlab.— North Island: Forty Mile Eush, small specimens only.

South Island : Dunedin, Ashburton, Riccarton Eush, Pelorus Valley.

Chatham Islands. Auckland Islands (Krone).

Var. 7ii(jncans, Martens, 1889.

Simroth, Nova Acta, etc., Ed. liv, p. 77.

This variety seems to be very rare. The original locality is Auck-
land Islands, but I have specimens from Dunedin and Pelorus Valley,

South Island.

Var. fasciata, Von Martens, 1889, em. {fuscata).

Simroth, t.c., p. 79.

This is a more common foim, which, however, I have not seen from
the North Island. The arrangement of the dark-brown or black spots

on the back is very variable, but usually they form three bands. It is

sometimes as large as the typical form, but generally smaller.

Hah.—Auckland Islands ; South Island ; Dunedin; Hooker Valley
;

Pelorus Valley.

5. Athoeacophoeus Simeothi, Suter.

At]ioraco2)horufi Siinrothi, Suter: Proc. Malac. Soe. London, Vol. ii

(1896), p. 34, pi. iv, figs. 3, 4.

I have been unable to procure anymore specimens of tliis interesting

slug, and hence cannot add anything by way of supplement to my
first communication.

6. Athoeacophoeus Dendti, n.sp.

Eody (Figs. XII, XIII) broadly elongate, anterior part very broad,

narrowing gradually towards the tail. Eack flatly rounded, with
median and lateral grooves deep and conspicuous, median groove ex-

tending to the head, lateral grooves with one or two additional grooves

near the n\argin. Colour dark-grey, darker along the middle. The
whole of the back minutely graniilate, between the oblicj^ue grooves one

or two large raised round tubercles of mixch lighter colour, fonning
a single row on each side from the mantle-area to the head, double

from the mantle-area to a short distance from the tail. Mantle-area

triangular, sometimes (piadrangular, granulose ; the pulmonary orifice
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iu the middle near tlio riglit side, renal opening in tlie anterior angle,

both oritices of a lighter colour. Anus below and a litth; in front of

the respiratory orifice, near the foot margin. Foot with lateral grooves

of yellowish-white colour; sole broad, smooth, with a lighter median

Athoracdplioriis Dciidi/i, n.sp.

XII. The animal ; spirit specimeu : iiat. size. XIII. Transverse section of body.

XIV. Genitalia : nat. size. XY. Genitalia, anterior portion mafi'uitied.

XYI. Central tooth of radula, x 7'20. XVII. Sixth lateral tooth of

radula, x 720.

[For lettering, see ante, p. 250.]

band. Distinct grooves between sole and back, showing distinctly the

continuance of the dorsal oblique grooves. A thrc^ad-like line runs

the whole length between sole and lateral groove. (Spirit specimen.)

The dimensions of a good-sized example are :

—

1. Length over back from head to tail, 50mm.
2. Length of sole, 40 mm.
3. Width of back, 23 nnn.

4. Breadth of sole, 11 mm.
5. Ereadth of groove between sole and back, 4 mm.
6. Distance of anus from right tentacle, 12 mm.
7. Distance of anus from pidmonary orifice, 9 mm.
8. Distance of anus from toot margin, 2-5 mm.
9. Distance of pulmonary orifice from head, 18 mm.

The reproductive organs (Figs. XIV, XV), which open close behind

the right tentacle, are very much on the same plan as those of A. pftpil-

/(ifi(s, but the following characters may be considered as of specific

distinction. The free and rather large cylindrical oviduct is greatly

dilated, and has the receptaculum seminis inserted at its posterior part.

The penis is about the same shape as in A. papiUafus, but somewhat
longer and distally convolute. The herma2:)hrodite gland is larger and

its duct longer tlian in A. papiUatus. The interior wall of the penis

is densely covered with oval papillae, which sometimes terminate in

a small sharp point.

The digestive system does not show any marked difference from that

of A. p(q)illatus ; there is no diverticulum on the crop, and the jaw is



SUTER : >fEW ZEALAND AXnORACOPIIORID.T;. 2o5

almost tlic same. The teeth of the raduLa (Figs. XVI, XYII), how-
ever, are very different. The rhachidian tooth is very slender, with
a small irregidarly-shaped cusp, bearing a single blunt denticle,

usually on the left side, whilst the lateral teeth have a long and stout

inner denticle and three, smaller, outer ones.

I have much pleasure in associating with this species the name of

its discoverer. Dr. Arthiir Dendy, Professor of Biology in the Canter-

bury College, University of Xew Zealand.

Type in my collection.

Hah.—Spring-burn, Mt. Somers ; South Island (Dr. Dendy).

Sect. III. KONOPHORA, Huttoii.

Hutton, Trans. Xew Zealand Inst., vol. si (1879), p. 332.

Like Janella, but the eye-peduncles short and conical (Hutton).

Back of body smooth, or faintly granulose. In spirit specimens the
lateral grooves on the foot are present, but not very conspicuous, and
there is no thread-like line between groove and sole. Mantle-area
distinct, triangular, sometimes quadrangular. The median dorsal

groove not always extending to the head. Keual opening a short

distance in front of the mantle-area. Anus below the pulmonary
orifice, near the foot margin,

7. AxnoKACornoEus maejtoeeus (Hutton).

Konophora marmorea, Hutton: Trans. Xew Zealand Inst., vol. xi

(1879), p. 332 ; vol. xiv, p. 158, pi. v, figs. 1-9.

A full description of this species and its anatomy has been given by
Captain Hutton. The rhachidian tooth of the radula is very distinct,

somewhat approaching that of A. papiUatus in the emarginato anterior

end, but there is no central denticle. The situation of the renal

opening in front of the mantle- area is not met with in any other species,

and is correctly reproduced in the figure given by Captain Hutton.'

This species attains a rather large size. The dorsal grooves in spirit

specimens are sometimes very indistinct, and the back quite smooth.

The dimensions of a rather small specimen are :

—

1. Length over back from head to tip of tail, 55 mm.
2. Length of sole, 45 mm.
3. Width of back, 21 mm.
4. Breadth of sole, 8 mm.
5. Breadth of groove between sole and back, 3 mm.
6. Distance of anus from right tentacle, 8 mm.
7. Distance of anus from pulmonary orifice, 9 mm.
8. Distance of anus from foot margin, 2*5 mm.
9. Distance of pulmonary orifice from head, 16 mm.

The genital orifice is close behind the right tentacle.

' t.c, pi. V, fig. If (imicous pore).
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ILih.—South Island : Duncdiii ; Grcymoutli ; Pelorus Valley.

This is one of our rare species.

Cockerell's ^. marmoreus, forma nov.,from Dunedin,' is undoubtedly
A. papillatus \av. fasciata. " Depressed raised tubercles" arc not met
Avith in Konoj)hora.

Subp;cn. AMPniKos^ornoEA, n. subg.

Large slugs with well-marked dorsal grooves. Mantle-area distinct,

triangidar, with the renal opening inside its anterior angle and the

pidmonary orifice subcentral, nearer the right side. Anns close to the

Older angle of mantle- area. The whole back finely granulate.

This is no doubt the most interesting group of Athoracophorus. It

is unique in the situation of the anus close to the mantle-area,

approaching thus the genus Aneitea, from which, however, it is

distinct, especially in the absence of a diverticulum on the crop, the

presence of a renal duct, the form of the teeth of the radula, etc.

8. ATHOKACornoRus maemoeatus, Simroth.

Athoracophorus marmoratus (Mts. MS.), Simroth: Nova Acta Acad.

Cfes. heop. Carol., Bd. liv(1889), p. 71, pi. iv, figs. 3-10.

A. marmoreus, Suter, non Hutton.

It is not very long since I obtained a specimen of this rare shig,

Avhicli agrees perfectly with the description and figures published by
Dr. Simroth. In Fig. XVIII the situation of the anus close to the

XVIII.

AthoracopJiorus marmoratus, Simroth.

XVIII. Portion of back with mantle-area : enlarged.

1. Mantle-area. 3. Renal orifice.

'2. Pulmonary orifice. 4. Anus.

mantle-area, so characteristic of the species, is illustrated. Dr. Simroth's

specimen was a very small one, 20 mm., but it may well be that these

slugs do not attain a much larger size on the Auckland Islands. The

' Proc. Zool. Soc, 1891, p. 217.
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specimen in my collection is 90 mm. long, foot 10 mm. broad, and was
found on a birch-tree near Collingwood. It is thus evident that this

species, in a genial, moist climate, attains to the largest size of all our

native slugs.

Mai.—Auckland Islands (Krone); Collingwood, South Island.

Conclusion.—The geographical distribution of the species is not

without interest. The North Island has only small, not much differen-

tiated forms

—

A. bitentaciilatus, A. antipodarum, and small foi^ms of

A. papillatus] whilst in the South Island, large, more differentiated,

and genc^rally darker-coloured species occur. Of the eight species all

are found on the South Island, but the larger forms prevail, especially

A. fapillatus. Two species occur as far south as the Auckland Islands.

We know nothing of any native slugs and very little about the other

land mollusca from Stewart Island. There is no reason y^hj Atlioraco-

phorus should not exist on this latter island, and it is even probable

that new species may be found on it some day.

Like the unfortunately extinct Moa, Athoracnpliorus attains its

greatest development and differentiation on the South Island. The
comparison may seem somewhat peculiar, but it is (|uitc in accordance

W'ith the facts.

The genus Atlioracophorm is restricted to jS'ew Zealand, including

the Chatham and Auckland Islands. The two other genera of the

family are found : Ancitea, Gray, in East to North Australia, New
Caledonia, and New Hebrides; '^ Aneitella, Cockerell, on AVild Island,

Admiralty Archipelago. The occurrence of members of the family in

New Guinea is to my knowledge not quite certain yet, but they seem

to be absent from the Kermadec, Norfolk, and Lord Howe Islands.

Mr. C. Hcdley included Hyalimax, H. & A. Ad., in the family,^ but

according to Dr. Simroth this genus is much nearer the Succineidco and

has nothing whatever to do with the Athoracophoridce.

' Traus. New Zealand lust., vol. xxv, p. IGl.
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THE LAND MOLLUSCA OF STEWART ISLAND.

By Henry Suter. —
Rend 9th April, 1897.

In March of this year Mr. Aug. Hamilton, of Dimedin, paid a short

visit to Halfmooii Bay, Stewart Ishiud, when ho coUected a number of

hmd-sliells, which he kindly sent me for investigation.

Hitherto only four species of land- shells have been known from tliis

island, viz.

:

1. Flammulma {Phacussa) fulminata, Hiitton
;

2. Flammulina iPyrrlia) cressida, Hutton
;

3. Laoma {Phrixg^iathus) celia, Hutton;
4. Rhytida australis, Hutton

;

of which the first and last mentioned are endemic.

Mr. Hamilton's collection comprised the following species :

—

1. Flammulina perdita, Hutt. One dead and partly broken shell.

This species is found over the whole of New Zealand, but is a rather

rare shell.

2. Flammulina Feredayi, Suter. Two specimens, which correspond

exactly with my type-specimen from the Forty Mile Bush, North
Island. The species has also been found ou the Hunua llange and in

the Otaki Gorge, North Island. The var. glacialis I established on
specimens found in the Hooker Valley, South Island.

3. Flammulina {Plienacohelix) granum, Pfr. Two specimens, which
are not adult, having only four whorls and a diameter of 2-5 mm., but

otherwise differing in no respect from specimens I have from the

North Island. I have not seen it yet from the South Island. This is

one of our very rare shells.

4. Flaynmulina {Phiicussa) fulminata, Hutt. Five specimens, mostly

bleached. Two of them exceed the dimensions given by Captain

Hutton for this species.

5. Flammulina {TJialansohelix) igniflua, Reeve, var. ohnulila, Reeve.

Eight specimens, bleached. They arc much smaller than the typical

F. ignifua, with diam. 7, alt. 4*5 mm., whorls Ah. I found similar

living specimens near Dunedin, and hence I think it advisable to

follow Pilsbry (Man. Conch., ser. ii, vol. ix, p. 13), and to distinguish

them as var. ohniihila, although they differ from the type only in size.

I have not seen this variety from any other part of New Zealand.

6. Endodo)da {Charopa) hianca, Hutt. Two specimens only, which
do not differ from the typical form. Occurring over the whole of

New Zealand.

7. Endodonta
(
Charopa^ tapirina, Hutt. One young specimen, in

the colour-markings resembling specimens from Otago.
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8. Endodonfa {Charojnt,) Sfcrh'ana, Sut., var. Recftofiends, Siit. Five

specimens, slit;-htly larger than the type, but otlierwise not distin2;uisli-

able from it. This variety is very probably distribiitod over a great part

of tlie South Island, since it has been found at Greymouth and Spring-

burn ; but it seems nowhere to be common.
9. Laoma {^Fhrixgnatkus) celia, Hutt. Six specimens, typical.

10. Laoma [Fhrixf/nathus) phrynia, Hutt., var. major, n. var.

Fourteen specimens of this new variety were found. They differ from

the type principally in their much larger size, the diameter being-

3'5 mm., as against 2'5
; the periostracum is almost smooth, but the

rather distinct radiate riblets are clearly visible near the suture,

only rarely extending thread-like over the surface of the whorl to the

periphery. The colour is darker than in most specimens of the

type-form.

11. Itliytida australis, Hutt. Three bleached and broken shells.

Our knowledge of the land-molluscan fauna of Stewart Island has

thus made some progress, eleven instead of only four species being now
known. There is no doubt that a thorough exploration of this island

woidd reveal many more species, and very likely several new forms.
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REVISION OF THE NEW ZEALAND TROCIIID.E.

By Henry Suter.

Read Uth May, 1897.

Fam. TROCHIDiE.

Subfam. Trochin.^*;.

Genus. TROCHTJS, Liune, 1758.

Subg-en. Infundibulum, Montfort, 1810.

Sect. ccELOTRocHus, Fisclier, 1880.

1. Teochus tiaeatus, Q,uoy & Gaimarfl.

Trochus tiaratiis, Quoy & Gaim. : Voy. Astrolabe, Zool. vol. iii (1834),

p. 256, pi. Ixiv, figs. 6-11
; Hiittou, Proc. Linn. Soc. New

8ontb Wales, vol. ix, p. 358 ; Pilsbry, Man. Conch., scr. i,

vol. xi, p. 42, pi. xii, figs. 72-4
;

pi. 1, fig. 4 (radula).

Anthora tiarata (Quoy & Gaim.) : Hntton, Man. New Zealand Moll.,

p. 94 ; Hntton, Trans. New Zealand Inst., vol. xiv, p. 165,

pi. vii, fig. N (radnla).

Trochus delicatidus, Philippi : Zeitscli. Malak., 1846, p. 105.

Polydonta elegans, Gray: Yates' "New Zealand," 1835, p. 309.

Five to five and a half whorls ; 5-8 spiral lirse of oblique beads

on the penultimate whorl. Columella with an obsolete fold above.

Umbilical area smooth. Alt. 10, diam. 13'5mni.

Hah.—On rocks near low-water mark from Auckland to Duncdin
;

common in the North, rare in the South Island.

2. TEOcnrrs Cuathamensis (Hutton).

Polydonta Chatlmmensis, Hutton : Cat. Mar. Moll. New Zealand,

1873, p. 36.

Anthora Chathamensis, Hutton : Man. New Zealand Moll., 1880, p. 94.

Trochus Chathamensis, Hutton : Proc. Linn. Soc. New South "Wales,

vol. ix, p. 359 ; Pilsbry, Man. Conch., ser. i, vol. xi, p. 43.

Troclmx ChtitliaDiomis (Ilutti)n).

Six whorls, with 5-6 close, low, spiral ciugidi between the upper
and lower margins, which are strongly elevated. Upper edge of whorls
nodulous, lower edge spirally striate and as a rule more prominent than
the upper one. Longitudinal oblique markings of brownish-purple on
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a white gTound. Columella with almost imperceptible fold above.

False umbilicus almost filled up, smooth. Alt. 7'5, diam. 9 mm.
Hal,—Chatham Is. only.

The specimens reported by Mr. T. W. Kirk as having been found

near Wellington very likely do not belong to this species, but to

T. oppressus, Hutton.

3. Trochus oppeessus (Hutton).

Gibhula opj^rcssa, Hutton: Journ. de Conch., 1878, p. 34; Man. New
Zealand Moll., 1889, p. 102 ; Proc. Linn. Soc. New South

Wales, vol. ix, p. 364 ; Trans. New Zealand Inst., vol. xv,

p. 124, pi. xiv, fig. M (radula) ; Pilsbry, Man. Conch.,

ser. I, vol. xi, p. 232, pi. xl, figs. 4, 5.

Dark olive-brown, tessellated with darker markings. Beach speci-

mens, havmg lost the periostracum, are white with fuscous markings.

Whorls keeled above the middle. Body -whorl biangular. Entire

surface closely, finely, spirally striate. Columella oblique, straight,

inserted in centre of base. Alt. 5-5, diam. 6 mm.
The presence of a false umbilicus, quite exceptional in Gibhula, led

me to re-examine the radula. I found the teeth to correspond with

Hutton' s description and figure, but the point of great importance is

the absence of a jaw. It therefore cannot belong to the genus Gibhula^

and its proper place is no doubt under Trochas.

Hub.—Under stones near low-water mark, scarce, Auckland, Lyall Bay.

Var. Dunedinensis, n.var.

Differs from the type in being larger and in the body-whorl being

only faintly angular ; the colour is rather darker, but the markings

are the same. Whorls 5^, protocouch minute, distantly spirally

striated. Spire - whorls not keeled in the middle or above it, but

slightly convex, nodulous below the suture, with a well- developed

cingulus above the nodules; 6-7 cinguli on the penultimate whorl.

On the last whorl and the base the cinguli are crossed by very fine and
dense lines of growth. In some specimens the cinguli of the base, 8-9,

arc coarser near the axis, in others they are of nearly equal size.

Eadula the same as in the type ; no jaw. Alt. 7'5, diam. 7*5 mm.
Ilah.—Dunedin Harbour, under stones ; only a few specimens (H. S.).

Sect. ANTHOiiA, Gray, 18-57.

4. Trochijs vieidis, Gmelin.

Trochus viridis, Gmel. : Syst. Nat., 13th ed. (1788), p. 3572, No. 34
;

Hutton, Proc. Linn. Soc. New South Wales, vol. ix,

p. 358 ; Pilsbiy, Man. Couch., ser. i, vol. xi, p. 43, pi. iii,

figs. 16, 17, aiid vol. x, pi. xl, fig. 21.

Anthora viridis (Gmel.) : Hutton, Man. New Zealand Moll., p. 94.

Pulydonta tuberculata, Gray : Dieffenbach's " New Zealand," vol. ii,

p. 239.

Anthora tuberculaia (Gray): Hutton, Trans. New Zealand Inst.,

vol. XV, p. 124, pi. xiv, fig. K (radula); Hutton, Man.
New Zealand Moll., p. 93.
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Trochus acinosus, Gould: U.S. Explor. Expcd., Moll. p. 179, fig. 217.

Trochus fulvolahris, Hombr. & Jacq. : Voy. Pole Slid, Zool. vol. v,

p. 56, pi. xiv, figs. 14-16.

Polydonta tritonis, A. Adams : Proc. Zool. Soc, 1854, p. 132.

Anthora tritonis (A. Ad.) : Hutton, Man. New Zealand Moll., p. 94.

Seven whorls ; five series of granulated spiral lirae on penultimate
wliorl. Columella with a deep fold above. Umbilical area with 3-4
spiral ribs. Alt. 20, diam. 19 mm.
Hab.—On rocky ground near low-water mark from Whangarei to

Duuedin. Hather rare in the North, but attaining a larger size.

Subgen. Clanculus, Montfort, 1810.

5. Trochus eingens (Monke).

llonodonta ringem, Meuke : Moll. Nov. Holl. 8peo., 1843, p. 14,

No. 53 (not J/", rinf/ens, Philippi, 1846).

Trochus rimiens (Menke) : Philippi, Conch. Cab., p. 235, pi. xxxvi,

fig. 1 ; Pischer, Coq. Viv., p. 213, pi. Ixxi, fig. 1 ; Pilsbry,

Man. Conch., ser. i, vol. xi, p. 81, pi. xi, figs. 49, 50.

Shell perforate, conical ; whorls 7, the first smooth, yellowish,

following planulate, separated by canaliculate sutures, maculate with

chestnut and white, spirally cingulato above with four elegantly granu-

late ridges, the upper and lower larger, last whorl acutely carinated

;

base slightly convex, ornamented with 8-9 granose cinguli ; aperture

rhomboidal, oblique, narrow ; basal margin sulcate - denticulate

;

columella strong, oblique, terminating below in a large tooth, ringent

above; columella callous, ringent, plicate. Alt. 10, diam. 11mm.
(Fischer). Sometimes the altitude exceeds the diameter.

My specimen from Mokohinau Island, which agrees in every respect

with Fischer's excellent description, measures 12 X 10"5mm.
Ilah.—Cape Maria van Uiemen (C. H. Pobson) ; Mokohinau I.

(caretaker of the lighthouse).

This is a new addition to the fauna of New Zealand. In Hutton's

Man. New Zealand Moll. Clanculus varicf/afus, Adams, is mentioned,

loc. Auckland ('?), but in his revision (1884) it is omitted from the

list of New Zealand mollusca. Whether Trochus riiigens was
erroneously taken for T. variegatus or not, I do not know.

Genus MONODONTA, Lamarck, 1801.

Subgen. Diloma, Philippi, 1845.

Sect. NEOBiLOMA, Fischer, 1885.

6. MoNODONTA iExHiors (Gmelin).

Trochus JFJMops, Gmelin: Syst. Nat., 13th ed., p. 3596, No. 32.

Trochus Zealamlicus, Quoy & Gaim. : Voy. Astrolabe, Zool. vol. iii,

p. 257, 1)1. Ixiv, figs. 12-15.
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Monodonta reticularis, Grav : DicfLcnbacli's "New Zealand," vol. ii,

p. 238.

? Lalio concolor, A. Adams: Proc. Zool. Soc, 1851, p. 180.

Biloma ^thiops (Gmel.) : Hutton, Man. New Zealand Moll., p. 95
;

Hiitton, Trans. New Zealand Inst., vol. xv, p. 125, pi. xv,

fig. A (radula).

Mojiodonta yEthiops (Gmel.) : Hutton, Proc. Linn. Soc. New South

Wales, vol. ix, p. 365 ; Pilsbry, Man. Conch., ser. i,

vol. xi, p. 98, pi. xix, figs. 99-100; pi. xx, fig. 19;
pi. 1, fig. 12 (radula).

"With distant narrow spiral black grooves, the intervening tracts

flat, black, articulated with white. Outer lip black-edged. Umbilical

tract very broad, bounded on the outer, lower margin by a chocolate

streak. Alt. 25-33, diam. 25-30 mm.
Ilab.—On rocks near high-water mark ; common throughout New

Zealand, Chatham Is., Auckland Is.

7. Monodonta morio (Troschel).

Troclms morio, Troschel in Philippi : Conch. Cab., p. 142, pi. xxiv, fig. 3.

Monodonta mclaloma var, guttata, Hutton : Proc. Linn. Soc. ^e\y

South AYales, vol. ix, p. 367.

Monodonta morio, Trosch. : Pilsbry, Man. Conch., ser. i, vol. xi, pp. 102,

105, pi. XXXV, figs. 26, 27.

Shell black, surface rough, apex almost always eroded, with

irregularly scattered white dots, obsoletely spirally sulcate, 9-10 on

the penultimate whorl. Umbilical tract broad, with a tongue-shaped

pearly umbilical impression, bounded by dark-green. Outer lip edged
with blackish-green, followed by a narrow silvery. Urate band, and
inside chis a broad band of opaque white, the prolongation of the

columella lip, follows. Very variable in form. Alt. 12-20, diam.

14-19 mm.
Hab.—On rocks and under stones near low-water mark, from

Auckland to Eanks' Peninsula.

8. Monodonta atrovirens (Philippi).

Troclms atrovirens, Philippi: Conch. Cab., p. 148, j)!. xxiv, fig. 12;

Fischer, Coq. Viv., p. 373, pi. cxiv, fig. 1.

Monodonta atrovirens, Phil. : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 110, pi. xxii, figs. 48-50.

Shell orbiculatc, conoidal, shining, greenish-black, usually faiucly

marked with yellowish spots, spirally sulcate, sulci 7-9 on the

penultimate whorl. Sutures submargined below. Last whorl much
tlilated, rounded at the periphery. Outer lip edged with green or

blackish-green. Columellar callus broadly expanded, bouuded by
green or blackish-green, a distinct tongue-shaped pit at the place of

the umbilicus. Alt. 9-17, diam. 14-23 mm.
Hab.—Tasman's Bay; Lyall Bay; Dunedin. Under stones above

low-Avater mark.
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Found mostly with the preceding species, from wliicli it is not

always easily separated.

9. MONODONTA PORCIFEEA (Watson).

'i Lahio porcifera., A Adams: Proc. Zool. Soc, 1851, p. 179.

Trochus [Biloina) porcifcr (A, Ad.) : Watson, liept. Challenger

Exped., Gastropoda, p. 67, pi. iv, fig. 12.

Diloma nigerrima, Chemn. : Hntton, Man. New Zealand Moll., p. 90

;

? Hntton, Trans. Kgav Zealand Inst, vol. xv, p. 125,

pi. XV, fig B (radula).

Monodonta nigerrima (Chemn.) : Hntton, Proc. Linn. Soc. New Sonth
Wales, vol. ix, p. 360 [not nigerrima (GmeL), Philippi].

Monodonta forcifera, Watson : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 102, pi. xxii, figs. 53, 54.

Shell depressed, globose, blnish-black, polished, siiperficially Urate,

sometimes sparsely dotted with white. Suture margined below.

Outer lip margined with black. Columella not dentate, broad, sub-

concave. Opaque substance of columella extending upon the base of

the aperture, forming a strong ledge within. Alt. 10-13, diam.

13-5-16-5mm.
My specimens do not show a trace of white spots, but otherwise

agree with Watson's description. Monodonta coracina also occurs, with
and without yellow spots.

Portion of radiila of Monodonta porclfera ("Watsou).

The figures of the teeth of the radula of Diloma nigerrima published

by Captain Hutton, and quoted above, are very likely those of another

species [Monodonta coracina 'i). I therefore give here the figures of

the teeth of specimens which I consider to be typical, collected at

St. Clair, near Dunedin.
Hai.—The only specimens I have seen and collected on rocks arc

those fi'om St. Clair, Dunedin. Captain Hutton quotes the following

localities : Eanks' Peninsula to Dunedin, Chatham Is., Auckland Is.

10. Monodonta cor.acina (Trosch.).

Trochiis coracinus, Troschel in Philippi : Conch. Cab., p. 148, t. xxiv,

fig. 13.

Monodonta coracina (Ti'oschel) : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 103, pi. xix, fig. 94
;

])1. xxxi, fig. 28.
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Shell orbicular-conoid, depressed, lustreless, purjilisli-Llack, witli or

without yellow spots. Suture more or less distinctly margined below.

Spiral lira3 of wliorls distinct or almost obsolete. Last whorl angulatc

around the periphery ; body-whorl sometimes biangulate. Outer lip

black-edged, followed by a narrow opaque white baud, which runs as

Portion of radula of Monodonta coracina (Troscli.).

a silvery stripe over the umbilical tract parallel to the columella, and
unites again with the upper lip, thus forming a complete circle.

"Umbilical tract bounded on the outer, lower margin by green, grey, or

brown. Alt. 10-13, diam. 11-18 mm. A large conic specimen from
Lytteltou measures 17 X 17 mm.

Hah.—Wellington and Lyttelton Harbours, Sumner (H. S.). Under
stones on sandy beaches above low-water mark.

11. Monodonta excavata (Adams & Angas).

Trochococldea excavata, Ad. & Aug.: Proc. Zool. Soc, 1864, p. 37;
Hutton, Man. New Zealand Moll., p. 97.

Diloma excavata (Adams) : Hutton, Trans. New Zealand Inst., vol. xv,

p. 126, pi. XV, fig. F (radula).

Monodonta excavata (Ad. & Aug.) : Hutton, Proc. Linn. Soc. New
South AVales, vol. ix, p. 368 ; Pilsbry, Man. Conch., ser. i,

vol. xi, p. 109, pi. XXXV, figs. 1-3.

Trochococldea constricta (Lamk.) : Hutton, Journ. de Conch., 1878,

p. 33. [Not of Lamarck.]

Shell small, depressed-conic, greyish-green, minutely maculated

with dark-olive, apex but seldom eroded. Last whorl convex above,

flattened beneath, and carinate at the periphery. Lira3 distinct only

on the base. Outer lip edged with black. Umbilical tract broad,

concave, bounded by light-brown. Alt. 5, diam. 6 mm. Specimens
from Greymouth measure 10 X 11^ mm.

Hah.— West coast of ll^e^Y Zealand ; Manukau Heads ; Cape Egmout

;

Greymouth.

12. Monodonta lttgubeis (Gmelin).

Trochus luguhris, Gmelin; Syst. Nat., 13th ed., p. 3583, No. 104.

Trockus cmgulatus, Quoy & Gaim. : Yoy. Astrolabe, Zool. vol. iii,

p. 259, pi. Ixiv, figs. 16-20 (not cingidatus, Brocchi

nor Menke").
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Ifonodonta anrjulatnm [misprint for cingulatum~\ (Quoy & Graim.) : Gray
ill DicfFi-nbacli's " New Zealand," vol. ii, p. 288.

Trochus Gaimardi, Thilippi : Coneh. Cab., p. 211, pi. xxxi, figs. 7-9.

Diloma Gaimardi (Phil.): Hutton, Man. New Zealand Moll., 188U,

pp. 96, 201.

Trochus Bernardii, llecliiz : Journ. de Concli., 1852, p. 166, pi. vii,

fig. 5.

Trochus sidcatus, Wood: Index Test. Siippt., pi. vi, fig. 40.

Monodonta sulcata (Wood) : Hntton, Tioc. Linn. See. New South
AVales, vol. ix, p. 367 (not sulcatus, Martyn nor Lamarck).

Trochus hicanaliculatus, Dunker in Philippi : Coneh. Cab., p. 202,

]}\. XXX, fig. 6.

Monodonta luguhris, (jrmel. : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 100, pi. xix, fig. 93; pi. xxxv, figs. 24, 25.

Whorls strongly, spirally ridged, carinate, black, the ridges nodulons

and dotted with white or yelhnv ; three on the penultimate whorl,

interstices spirally striate. Outer lip black-edged, then nacreous and
lined with opaque white. Umbilical tract not very broad, bordered

on the outer margin by greyish-white. Alt. 9-13, cliam. 13-15 mm.
Hah.—From Auckland to Dunedin, under stones near low-water

mark. Not common, but more abundant in Cook Strait than further

north or south.

13. Monodonta stjbeosteata. Gray.

Monodonta suhrostrafa, Gray: Yate's "New Zealand," 1835, p. 308;
Dietienbach's "New Zealand," vol. ii, p. 238.

Trochocochlea subrostrata (Gray) : Hutton, Man. Ncav Zealand Moll.,

1880, p. 96.

D/loina{?) subrostrata (Gray): Hutton, Trans. New Zealand Inst.,

vol. XV, p. 126, pi. XV, fig. G (dentition).

Monodonta subrostrata (Gray) : Hutton, Proc. Linn. Soc. New South

Wales, vol. ix, p. 367 ; Pilsbry, Man. Conch., ser. i, vol. xi,

p. 101, pi. xix, figs. 89, 9U.

Shell with subnodulose, spiral ribs, which are wider apart on the

upper surface and closer on the base. Yellowish with undulating,

longitudinal, purple lines. Outer lii^ edged with yellow and dotted

with black, then a narrower band of opaque white ; throat lirated,

silvery. Umbilical tract rather broad, greyish or yellowish-grey on

its outer loAver margin. Alt. 11-14, diain. 13-15 mm.
Hub.—Auckland to Tauranga, abundant on Zostera beds.

14. Monodonta melanoloma, Menke.

Monodonta mclanoloma, Menke: Moll. Nov. Holl., 1843, p. 14.

Trochus melanolonia (Menke) : Philippi, Conch. Cab., p. 146, pi. xxiv,

fig. 9.

Labia corrosa, A. Adams: Proc. Zool. Soc, 1851, p. 180; Hutton,

Man. New Zeahind Moll., ]). 96.
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Diloma corrosa (Adams) : Huttou, Trans. New Zealand Inst., vol. xv,

p. 126, pi. XV, lii;'. D (radula).

Lahio Uectori, Hutton : Cat. Mar. Moll. New Zealand, 1873, p. 37.

TrochocochUa chloropoda, Tate: Zoul. and Tal. Alisc., p. 10 {teste

Hutton).

Monodonta melaloiua (Menkc) : Hutton, Proc. Linn. Soc. New South
Wales, vol. ix, p. 366.

Monodonta melanoloma, Menke : Pilsbry, Man. Concli., ser. i, vol. xi,

p. 104, pi. xxii, figs. 56, 57.

Shell globose, conical, roughened and eroded, purplish, body-whorl
mostly yellowish ; more or less distinctly lirate. Outer lip yellow-

edged, followed by a black band. Columella arcuate, with a small

tooth below the middle. Umbilical tract narrow, concave, bounded by
dark-grey. Alt. 15, diam. 16 mm.

Uab.—On mud-flats of estuaries in brackish water, Heathcote
Estuary, near Christchurch (H. S.).

Yar. tindulosa, A. Adams.

Chhrostoma nndulosum, A. Adams: Proc. Zool. Soc, 1851, p. 182.

Por synonymy, see Pilsbry, Man. Conch., ser. i, vol. xi,

p. 105, pi. xxii, figs. 45-7.

Larger than the type, and the spiral striation more distinct

;

yellowish, with undulating lines of dark-purple. Alt. 18, diam.

20 mm. ; alt. 17, diam. 22 mm.
Ilfih.—Sumner to Hunedin. On rocks : not common.

Var. pluinhea, Huttim.

Diloma phunbea, Hutton: Trans. New Zealand Inst., vol. xv (1883),

p. 126, pi. XV, tig. E (radula).

Monodonta niclaloma var. plumhea : Proc. Linn. Soc. New South Wales,

vol. ix, p. 367 ; Pilsbry, Man. Conch., ser. i, vol. xi, p. 105,

pi. xxii, figs. 45-7.

Shell dull-pui'})lish, spire mostly eroded, roughened, last whorl
obsoletely lirate. Outer lip edged with black. Columella and
umbilical tract as in the type, the latter sometimes of a greyish-green

colour. Alt. 14"5-16, diam. 16-17 mm.
Jlab.—Sumner, Lyttelton, Banks' Peninsula to Dunedin. Under

stones near low-water mark ; rather scarce.

Sect. CHLORODiLOMA, Pilsbrv, 1889.

15. Monodonta ceinita (Philippi).

Trochus crinitus, Philippi: Zeitschr. Malak., 1848, p. 103.

Trochocochlea mimetica, Hutton: Journ. de Conch., 1878, p. 32; Man.
New Zealand Moll., p. 96.

Monodonta mimetica, Hutton : Proc. Linn. Soc. New South Wales,
vol. ix, p. 368.

Monodonta crinita, Phil. : Pilsbry, Man. Conch., ser. i, vol. xi, p. Ill,

pi. xxii, ^'j:,^. 41-4.
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Shell globosc-oonie, narrowly perforate, cinereous, spirally g-rooved,

cingxili dark-puiple Avitli white spots at regular distance. Columella
not very thick, obtusely dentate below, white -edged. Umbilico-

columellar area bright- green with undulating narrow bands of purplish-

brown. Alt. 17, diam. 16-18 mm.
The only specimen I have, measures 9 x 12 mm., having 3'5 whorls

only ; the apex is not eroded, protoconch smooth, dark-orange.

rilsbry states that it is sometimes imperforate.

Hah.—xiuckland, on Zostera beds; scarce (T. F. Cheeseman).

Genus CANTHARIDTJS, Montfort, 1810.

Subgen. Cantharidus, Montf.

Sect. CANTHARIDUS, S.S.

16. CANTnAEiDTJs lEis (Gmelin).

Trochus iris, Gmelin: Syst. Kat., 13th ed., p. 3580, 'No. 86.

Cautharidus iris (Gmel.) : Hutton, Man. New Zealand Moll., p. 99

;

Hutton, Proc. Linn. Soc. New South Wales, vol. ix, p. 361.

Cantltiridns Zealandicus, A. Adams: Proc. Zool. Soc, 1851, p. 109.

Cantharidas ZeaJandiais, A. Ad. : Hutton, Man. New Zealand Moll.,

p. 99.

Cantharidiis iris (Gmel.) : Pilsbry, Man. Conch., ser. i, vol. xi, p. 122,

pi. xxxiv, fig. 15.

Shell elevated, conical, obtusely angular at the periphery, whitish

with longitudinally undulating purplish-red streaks ; obsoletely lirate,

about five separated narrow ridges on the base. The largest species of

the genus. Alt. 40, diam. 30 mm.
I follow Hutton in placing Adams' Cantharidus Zealandicus as

a synonym of this species, Pilsbry taking it as a synonym of

C priminus (Gould), which I do not think to be correct.

JIah.—Auckland to Cook Strait ; Chatham Is.

17. Canthaeidus peuninus (Gould).

Trochus pruni7)ns, Gould : Proc. Boston Soc. Nat. Hist., vol. iii (1849),

p. 90; U.S. Explor. Exped., Moll. p. 180, fig. 205; Otia,

p. 55.

TrocJms capillaccus, Philippi : Zeitschr. f. Malak., 1848, p. 102.

Trochus ejjiscojjus, Hombr. & Jacq. : Voy. Pole Sud, Zool. vol. v, p. 55,

pi. xiv, figs. 9-11.

Cantharidas cpiscopus (Hombr. & Jacq.) : Hutton, Man. New Zealand

MolL, p. 100.

Cautharidus 23rmiinus (Gould) : Hutton, Proc. Linn. Soc. New South

Wales, vol. ix, p. 361.

Cantharidus pruinimis (Gould) : Pilsbry, Man, Conch., ser. i, vol. xi,

]). 122, pi. xlvi, figs. 60, 61.
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Shell ovatc-couical, deep purple, apex pink ; surface nearly smooth,

densely, finely, spirally striate all over. Last whorl rounded, or

obtusely angailar. Aperture less than one-half the length of the

shell, iridescent within with finer dense folds. Columella subvertical,

expanded in a callous pad over the umbilicus. llelative length of

spire very variable. Alt. 22, cliam. 16 mm.; alt. 19, diam. 16 mm.;
alt. 30, diam. 19 mm.
Sab.—Auckland Is. ; Campbell Is.

Var. perohtum, Pilslny.

Man. Conch, ser. i, vol. xi (1889), p. 123, pi. xxxiv, fig. 1.

Spire short, very obtuse at the apex, whorls 5, the last largo,

descending anteriorly. Aperture as long as the spire ; other characters

as in C. priminus—(Pilsbry). Alt. 20, diam. 19 mm.
Hah.—Auckland Is. ; Campbell Is. ; Macquarie Is.

Mr. A. Hamilton, of Dunedin, collected specimens on the latter

island ; some are dark-purple, others cinereous.

18. CANTnAiiiDUS TENEimosus, A. Adams.

Canthiridus tcnebrosus, A. Ad. : Proc. Zool. Soc, 1851, p. 170.

Cantharidus tenebrosus, A. Ad. : Hutton, Man. New Zealand Moll.,

p. 101 ; Hutton, Proc. Linn. Soc. New South Wales,
vol. ix, p. ii61

; (?) Hutton, Trans. New Zealand Inst.,

vol. xiv, p. 166, pi. vii, fig. L (radula) ; Pilsbry, Man.
Conch., ser. i, vol. xi, p. 123, pi. xxxiv, fig. 3,

Shell conical, elevated, bluish-black or cinereous, 6-7 spiral lira) on
the penultimate whorl, 13-16 on the body-whorl, the latter bluntly

subangidar at the periphery. Columella covering the umbilicus.

Alt. 11"5, diam. 9-5 mm.
Mab.—Throughout New Zealand. On seaweeds.

Var. JTuttonii, E. A. Smith.

Trochus
(
Cantharidus) Ilidtonii, E. A. Smith : Jouni. Linn. Soc, (Zool.)

vol. xii (1876), p. 558, pi. xxx, fig. 20; Hutton,' Man.
New Zealand Moll., p. 100.

Cantharidm fenehrosiis var. Iluttoni : Hutton, Proc. Linn. Soc. New
South AVales, vol. ix, p. 362 ; Hutton, Trans. New Zealand
Inst., vol. xiv, p. 165, pi. ^ii, fig. M (radula); Pilsbry,

Man. Conch., ser. i, vol. xi, p. 123, pi. xxxiv, fig. 2.

Gibbula plumbta, Hutton: Journ. d(; Conch., 1878, p. 33.

Shell short, conical, bluish-black, 8-1 1 spiral lira) on tlie penultimate-,
17-20 on the body-whorl. Columella covering the umbilicus. Alt. 9,

diam. 7 mm.; alt. 14-5, diam. 105 mm. ; alt. 15, diam. 13 mm.
(specimen from Dunedin).

Hab.—The same as the type, but more plentiful.
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19. Cantharidus purpuratus (Martyn).

Limax piirpuratus, Martyn : Univ. Concli., pi. Ixviii (1784).

Cantharidus purptiraius (INIartyn): Hixtton, Man. New Zealand Moll.,

p. 99 ; Button, Proc. Linn. 8oc. New South ^yalcs, vol. ix,

p. 361 ; Hutton, Trans. New Zealand Inst., vol. xv,

p. 124, pi. xiv, fig-. (radula) ; Pilsbry, Man. Concli.,

ser. T, vol. xi, p. 124, pi. xlv, fig. 44.

Trochus rostratus, Gmelin : Syst. Nat., 13th ed., p. 3580.

Trochus eleffans, Gmelin, t.c, p. 3581.

PluiHianrUa riihella, Menkc : Syn. Moth. Moll., p. 51 {teste Hutton).

Trochus ^iallidus, Hombr. & Jacq. : Voy. Pole Sud, Zool. vol. v, p. 55,

pi. xiv, figs. 12, 13 (not pallulus, Forbes).

Cantharidus pallidus (Hombr. & Jacq.) : Hutton, Man New Zealand

Moll., p. 100.

Trochus rostratus, Kicncr : Spec, et Icon., pi. xlvi, fig. 1.

Trochus torosus (Q,uoy MS ) : Kiener, op. cit., pi. xlvi, fig. 3.

Cantharidus purpuratus (Martyn) : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 125, pi. xlv, fig. 45.

Shell imperforate, acutely conical, first whorls reddish or reddish-

green, the remainder whitish, sometimes ornamented with rosy oblique

streaks ; spirally cingulate, cinguli flat, five on the penultimate whorl,

the narrow interstices lamelloso-striate. Last whorl subangular, con-

vex beneath. Aperture subtrapezoidal. Urate and highly iridescent

within. Columella nearly vertical. Alt. 22, diam. 16 mm.; alt. 32,

diam. 19 mm.; alt. 24. diam. 20 mm.
Ilab.—Auckland to Banks' Peninsula ; on rocks, but more often on

floating seaweeds.

Var. texturata, Gould.

Trochus texturatus, Gould: Proc. Bost. Soc. Nat. Hist., vol. iii (1849),

p. 90.

Cantharidus texturatus (Gould) : Hutton, Man. New Zealand Moll.,

p. 99 ;
Trans New Zealand Inst., vol. xiv, p. 165, pi. vii,

flg. I (radula) ; Pilsbry, Man. Conch., ser. i, vol. xi,

pri25, pi. xlv, figs. 41-3.

The ribs with a secondary sculpture of fine spiral striae, the whole

surface covered by sharp incremental strise.

Hah.—The same as the type.

20. Canthaeidus rtiPiLLUS, Hutton.

Cantharidus pupillus^ Hutton : Proc. Linn. Soc. New South Wales,

vol. ix (1884), p. 362 (not Trochus pupillus, Gould);

Trans. New Zealand Inst., vol. xiv, p. 165, pi. vii,

fig. K (radula) ; Pilsbry, Man.. Conch., ser. i, vol. xi,

p. 130.
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According: to Pilsbiy, the T.p^qnllus, Gould, is undoiibtedly a species

from the west coast of North America, and belongs to the genus

Margarita.

Shell conical, imperforate, shining, solid, of very variable colour

and markings. Specimens from the North Island are cinereous or

white, with broad red spots on the upper whorls and below the suture

on the last whorl, the remainder being adorned with red spots ; some-

times the whole shell is pink, with broad obliqiic white bands running-

down the two last whorls to the periphery. The South Island

specimens are much duller, the first three or four whorls are mottled

with dark-grey and purple, whilst near the sutures white spots are

found at regular intervals, 6-7 on a whorl, forming longitiulinal bands

Cantharidus ^JupHlKs, Ilutton.

on the second and third whorl. The last whorls are dark-purple or

greenish-brown, with longitudinal, narrow streaks of yellow or

yellowish- grey. The whorls, 5-6, are slightly convex, mostly a little

shouldered, the last whorl angled at the periphery ; all the whorls arc

cingulate, the cinguli being broad and flat, and the interstices narrow,

5-6 on the penultimate whorl, about 1 3 on the body-whorl, crosscid by
fine obli(iue striae of growth. Below the sutures and on the periphery

of the last whorl two cinguli are usually fused together ; base convex
;

sutures impressed. Aperture oblique, subrhomboidal ; outer lip thick,

white inside, columella oblique, arched, slightly straightened in the

middle, its reflection covering the umbilicus entirely, or leaving only

a very narrow fissure. Alt. 8, diam. 7 mm.
Hdb.—Heads of Manukau Harbour ; Lyttclton ; Banks' Peninsula

to Duuedin. On seaweeds ; not common.
Captain Hutton rightly remarks that this is a very vaiiable shell.

The character and number of the cinguli I found to be constant.

North Island specimens especially are lovely shells; hardly two are

alike in colour and pattei'u.

21. Cantuaiudus sanguineus (Gray).

Troclms {Gihhium) mnguineiis, Gray: Diefi^enbach's " New Zealand,"

vol. ii(1843), p. 238.

Gihhda sanguinea (Gray): Hutton, Man. New Zealand Moll., p. 102.

Cantharidics sanguineus (Gray) : Ilutton, Proc. Linn. Soc. New South

Wales, vol. ix, p. 362 ; Pilsbry, Man. Conch,, ser. i,

vol. xi, p. 131, pi. xlvii, figs. 92, 93.
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Shell conical, imperforate, spirally ril)l)e(l, ribs 5-6 on the penulti-

niiitt^- and 10-14 on tlie body-whorl
;
pinkish-white or li.^ht- grey with

blood-red spots on the ribs, or with red flexuous longitndinal marking's.

AVhorls 6, slightly convex, the last angled at the periphery, rather

convex below. Suture distinct. Aperture oblique, outer lip thick,

Cantliarldtis sdiiijauwiin (Gray).

inside with a white opa(|ue callosity ; columella oblique, white, its

expansion covering the umbilicus, leaving sometimes a small fissure.

Alt. 9, diam. 7 mm.
Hah.—Auckland to Wellington ; Cliatham Is.

Like Captain Button, I have only seen dead specimens.

Var. cfdlafa, Hutton.

Proc. Linn. Soc. New South Wales, vol. ix, p. 363 ; Pilsbry, Man.
Conch., ser. i, vol. xi, p. 131.

Shell smaller, more deeply ribbed and the ribs naiTOwer ; 5-7 on

the penultimate-, 15-16 on the body-whorl ; they are sometimes

rendered obsoletely granular by the lines of growth that cross them
ol)liquely. Columella with an obsolete tooth in the middle ;

umbilicus

completely closed up. Alt. 5-.'), diam. 4'5mm.
Ilab.—Foveaux Strait (dredged).

A"ar. elongata, n.var.

Differs fi'om the type in being narrower, the whorls of spire

obsoletely shouldered, the riblets more numerous and finer, 10-11 on

the penultimate-, about 18-19 on the body-whorl. Colour white or

light-grey, ribs light-brown or reddish-brown, dissolved in spots on

the base only. Outer lip edged with white and brown dots, followed

by a broad white opaque band ; interior pearly. Aperture quad-

rangular, columella nearly vertical, with an obsolete tooth in the

middle, the expansion covering the umbilicus. Alt. 7 '5, diam. 5 mm.
iZ«/;.—Lyall Bay (A. Hamilton).

22. Cantuakidus dilatatus (Sowcrby).

Elenclius dilatatus, Sowerby : Proc. Zool. Soc, 1870, p. 251 ; Ilutton,

Man. New Zealand Moll., p. 101.

Cantharidus dilatatus (Sby.) : Hutton, Proc. Linn. Soc. New South

Wales, vol. ix, p. 363 ; Pilsbry, Man. Conch., ser. i,

vol. xi, p. 148,
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CJ/n/sostoiua mnulata, Iliitton : Cat. Mar. Moll., 1873, p. 36.

Giblula simulata, Hutton : Man. New Zealand Moll., p. 102.

CantJiaridus siinnlalus, Hutton : Proc. Linn. Soc. New South Wales,

vol. ix, p. 363.

Shell conical, imperforate, shining, cinereous, pink or pinkish-

brown, usually with white markings near the suture or tessellated

with white, sometimes a broad dark-brown band encircling the middle

of the whorls, and one on the centre of base ; finely, spirally striated.

Whorls 6, slightly conyex, the last obtusely angled at the periphery

'I

Caniharidus dilatatus (Sby.).

and considerably expanded. Aperture oblique, subrotund ; outer

lip strengthened by an inner, white callosity, interior highly bluish-

green, iridescent. Columella regidarly arched, broadly expanded, and

completely coyering the umliilicus. Base slightly convex. Alt. 9,

diam. 8 mm.
Hal.—Hokiauga ; Auckland ; Cook Strait ; Chatham Is. On sea-

weeds near low-water mark ; scai'ce.

By comparing specimens in the Canterbury IMuseum, I haye satisfied

myself as to the undoubted identity of Eknchm dilatatus, Sby., with

Cayitlmridm simulatusj Hutton.

23. Canthaeidus eufozona, A. Adams.

Canthiridiis rufozona, A. Ad. : Proc. Zool. Soc, 1851, p. 170.

Canthandiis rufozom, A. Ad. : Hutton, Man. New Zealand Moll.,

p. 101 ; Pilsbry, Man. Conch., ser. i, yol. xi, p. 150.

Shell globosely conoidal, small, rather thin, imperforate, white or

cinereous with distant rufous or pinkish-brown spiral ribs, 5 on the

penultimate-, 13 on the body- whorl. Whorls 6, scarcely conyex, the

body-whorl rounded at the periphery. Suture impressed. Interstices

between the ribs smooth. Aperture subquadrangular, outer lip slightly

indented, sharp, articulated with pinkish-brown, with an inner opaque

white band, interior iridescent. Columella vertical, white, slightly

toothed in the middle ; columellar expansion small, but perfectly filling

up the umbilicus. Base convex. Alt. 6, diam. 5 mm.
Hah.—Near Auckland. The specimens in my collection were only

lately collected and given to me by Mr. Charles Spencer, of Auckland.

I have not seen this species before.

Pilsbry states, " Habitat unknown," but Captain Hutton (I.e.) states

that he added the species to our list on the authority of ]Mr. E. A.

VOL. II.—NOVEMBER, 1897. 1^
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Smith, who says that specimens from 'New Zealand are in the British

MTiscum, and kindly permits me to add that he agrees with my opinion,

hut considers the illustration here given to represent a young shell.

Cantharidus nifozona, A. Ad.

I can cordially endorse everything Mr. Pilsbry says about Adams'
Monograph of the Trochidce (t.c, p. 6),

Subgen. Bankivia (Beck), Krauss, 1848.

Sect. BANKIVIA, S.S.

24. CANxnAMDus FAsciATUs (^Menko).

PliasimieJla fasciata, Menke \

PhasianelhfHlminata, Menke > Syn. Meth. Moll., 1830, p. 141.

Pltasianella imdatella, Menke )

Banliivia varians (Beck) : Ej-auss, Siidafrik. Moll., p. 105, pi. vi, fig. 1
;

Hutton, Man. New Zealand Moll., p. 101 ; Proc. Linn. Soc.

New South Wales, vol. ix, p. 365.

Banlcivia purpurasce7is, A. Adams: Proc. Zool. Soc, 1851, p. 171.

Banhivia major, A. Adams: t.c, p. 171.

Bankivia nitida, A. Adams: t.c, p. 172.

Cantharidus fasciatus, Pilsbry: Man. Conch., ser. i, vol. xi, p. 139,

pi. xl, figs. 28-33.

Shell turreted, thin, shining, white, creamy or pink, plain or banded
with pink, purple or brown. Last whorl rounded. Aperture ovate,

outer lip acute, columella sinuous, obli(j[uely truncate below. Alt. 19,

diam. 8 mm.
Hah.—Waikanae, Cook Strait.

Scot. LEioPYRGA, H. & A. Ailams, 1863.

25. Cantharidus picttirata (H. & A. Adams).

LeioTpyrga pidurata, H. & A. Adams: Ann. & Mag. Nat. Hist., 1863,

vol. xi, p. ] 9.

Cantharidus picturata, Pilsbry: Man. Conch., ser. i, vol. xi, p. 140,

pi. xlv, figs. 46-8.
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Shell turretcd, narrowly perforate, shining, white, with longitudinal

nndulatiug or ziczac pinkish or purplish lines, sometimes with spiral

bands at the periphery and around the umbilicus. Whorls more or

less cariuated at the periphery, the carina exserted above the sutures

on the spire. Suture margined. Columella not truncate. Alt. 8-12,

diam. 5-7 mm.
Hah.—Stuart Island (Stewart Island?), IS'ew Zealand.

I have not seen any New Zealand specimens.

Subgen. Thalotia, Gray, 1847.

Sect. THALOTIA, S.S.

26. CANxnARiDus coNicus (Gray).

Ilonodonfa coni'ca, Gray: King's Survey Australia, vol. ii (1827),

p. 479.

(?) Troehus picfus, Wood: Index Test. Suppt., pi. v, fig. 28.

Thalotia picta (Wood): A. Adams, Proc. Zool. Soc, 1851, p. 172.

Monodonta turrita, Menke : Moll. Nov. Holl., p. 15.

Troehus Lehmanni, Kiener: Species, genre Trochtis, pi. xlvi, fig. 2 (not

of Menke).
Thalotia JFoodsiana, Angas : Proc. Zool. Soc, 1872, p. 611, pi. xlii,

figs. 4, 5.

Troehus Troschelii, Philippi : Conch. Cab., p. 131, pi. xxiii, fig. 2.

Cantharidus rufozona, A. Ad. : Hutton, Proc. Linn. Soc. New South

Wales, vol. ix, p. 362 (not of A. Adams).

Thalotia conica (Gray) : Hutton, Man. New Zealand Moll., p. 97.

Cantharidus conicus (Gray) : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 141, pi. xlvi, fig. 73; pi. xlvi, figs. 67, 68 {T. TFoodsiana).

Shell elevated, conical, impei-forate, pinkish or greyish white with

crimson apex and numerous close longitudinal dark reddish-brown

stripes, often cut into tessellations. Whorls of spire with 5 or 6

granose lirte, 13-14 on the last whorl. Peristome thick, plicate

within. Columella straight, denticulate, with a strong basal trun-

cation. Alt. 20, diam. 13 mm.
Ilah.—Kangitoto Channel, near Auckland ; scarce (T. F. Cheeseman),

The species'was omitted from the list of New Zealand mollusca by

Captain Hutton in his revision (Proc. Linn. Soc. New South Wales,

vol. ix, p. 357, footnote). From his description of Cantharidus rufozona

there is no doubt that it is not that species, but C. conicus (Gray),

Two specimens from Auckland in my collection agree perfectly with

typical specimens from Tasmania. There are also specimens in the

Auckland Museum, marked as coming from Auckland.

It is evident that Adams' short description of C. rufozona does not

f refer to C. conicus, since he described that species under the name of

Thalotia i)ieta (Wood).
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Subfam. GiBBULiN^.

Genus GIBBrLA, Eisso, 1826.

Sect. CALLioTROCHUS, Fisclier.

27. GiBBULA Tasmanica, Petterd.

Gihhula Tasmanica, Petterd: Quart. Joiirn. Coucli., vol. ii (1879),

p. 103; Pilsbry, Mau. Coneli., ser. i, vol. xi, p. 236,

pi. xl, fig. 20.

Shell small, perforate, conical, lustreless, whitish tinged with yellow,

unicoloured, or marked with a few angular, radiating maculations of

brown. Sutures impressed. "Whorls 6, convex, finely, spirally lirulate,

last whorl bluntly subangular, convex beneath, impressed round the
umbilicus. Aperture oblique, angular above, broadly rounded below.

Umbilicus narrow, funnel-shaped. Alt. 6, diam. 5"5mm. My speci-

men with six whorls has alt. 8, diam. 7 mm.
mb.—Ljall Bay.

Specimens collected by Mr. A. Hamilton of Dunedin correspond

with the diagnosis and figure given by Pilsbry. I have not seen any
Tasmanian specimens.

Sect, canthahidella, Pilsbry.

28. GiBBULA FtJLMINATA (Huttou).

Chrysostoma fuhninata, Hutton : Cat. Mar. Moll., 1873, p. 36.

Margarita fidminata, Hutton: Man. New Zealand Moll., p. 103; Proc,

Linn. Soc. New South Wales, vol. ix, p. 364.

Gibhula fuhninata, Pilsbry: Man. Conch., ser. i, vol. xi, p. 216,

pi. xliii, figs. 14-16,

Shell narrowly perforate, globose-conoidal, shining, smooth, except

for a few stria3 round the umbilicus. Colour pink or pinkish-brown,

generally with a series of white blotches alternating with darker ones

below the sutures, a girdle of white blotches along the periphery and
often around the umbilicus ; intervening spaces with ziczac streaks.

"Whorls 5, convex. Aperture rounded-quadrate, lip white-margined,

columella arcuate ; umbilicus white. Alt. 7"5, diam. & mm.
Mah.—Auckland to Wellington ; Chatham Is.

29. GiBBULA ROSEA (Huttou).

Chnjuontoma rosea, Hutton: Cat. Mar. Moll., 1873, p. 36.

Margarita rosea, Hutton: Man. New Zealand Moll., p. 103; Proc.

Linn. Soc. New South Wales, vol. ix, p. 364.

Gihhula rosea (Hutton) : Pilsbry, Man. Conch., ser. i, vol. xi, j). 216.

Shell small, globose-conoidal, narrowly umbilicated, pink with a few
longitudinal white streaks or narrow spiral bands and purplish spots
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on the last whorl ; spirally, closely striate. "Whorls Sh, convex, the

last rounded at the periphery
;
protoconch white, smooth. Aperture

circular, thickly margined with a white callosity all ronnd, columella

subtruncate below. Umbilicus narrow but open, its margin slightly

creuulate by radial folds. Base convex. Alt. 3-5, diam. 6 mm.
Specimens from Bounty Island measure 2-25 X 3 mm.

JIab.—Stewart I. ; Bounty I. ; Campbell I.

30. GiBBULA ANTipoDA (Homljrou & Jacquinot).

Margarita antipoda, Hombr. & Jacq. : Voy. Pole Sud, Zool. vol. v

(1854), p. 58, pi. xiv, figs. 26-8; Hutton, Man. J^ew

Zealand Moll., p. 103; Proc. Linn, Soc. New South

Wales, vol. ix, p. 363.

Gihhula antipoda, Pilsbry : Man. Conch., ser. i, vol. xi, p. 217,

pi. xxxiii, figs. 102-4.

Shell small, perforate, depressed-conoidal, yellowish-green, iridescent,

with 4-5 green or blackish spiral bands above, and sometimes below,

the periphery. Whorls 3, the last very large, faintly spirally striated

and with rather strong growth-lines, periphery rounded. Aperture

large, round, margined by a white callus. Umbilicus almost closed up

by the columellar reflection. Alt. 8, diam. 8 mm. A specimen from

Antipodes Island measures 4-5 X 6 mm.
Hah.—Auckland Is. ; Antipodes I.

31. GiBBULA NiTiDA, Adams & Angas.

GiUula nitida. Ad. & Aug.: Proc. Zool. Soc, 1864, p. 36; Hutton,

Man. New Zealand Moll., p. 102; Proc. Linn. Soc. New
South AVales, vol. ix, p. 364 ; Pilsbry, Man. Conch., ser. i,

vol. xi, p. 217, pi. xxxvii, figs. 25-7.

Clirymdoma inconspicua, Hutton: Cut. Mar. Moll., 1873, p. 36.

Margarita {^.) incompima, Hutton: Man. New Zealand Moll., p. 102
;

Trans. New Zealand lust., vol. xv, p. 124, pi. xiv, fig. N
(radula).

Shell small, conical, narrowly umbilicate, olive-yellow or bluish-

grey, marked with numerous, continuous, thread-like, white, spiral

lines, generally broken up in tessellations ; spire elevated, with convex

outlines ; last whorl obtusely angular around the periphery ; base with

7-8 concentric lira?. Aperture rounded-i^uadrate, outer lip finely

crenulated, within brilliantly iridescent ; columella arcuate. Umbilicus

funnel-shaped, yellowish within. Alt. 6*5, diam. 5-5 mm. ; alt. 7,

diam. 6-5 mm.
Specimens from Dunedin are bluish-black, shining more or less

distinctly, spirally striate, umbilicus haK covered by the columellar

expansion. Alt. 8, diam. 7 mm.
Rah.—East and west coasts of both the North and South Islands

;

on stones near low-water mark.
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32. GiBBtJLA SCAMNATA (Fisclicr).

Trochus {Gihhuh) scamnatus, Fischer: Journ. do Concb.., 1878, p. 66;
Coq. Viv., p. 394, pi. cx-sii, fig. 4.

Gihbula scamnata (Fisch.) : Pilsbry, Man. Couch,, ser. i, vol. xi, p. 220,
pi. XXX, fig. 6.

Shell small, subperfoi^ate, conoidal, cinereo-olivaceous, with spiral

blackish bands; whorls 6, somewhat convex with 5-6 elevated lirse

on the penultimate whorl ; last whorl subangulate, base convex with
7-8 concentric liroe, the interstices narrow. Aperture subrhomboidal,

sulcata within ; columella arcuate, a little reflexed and almost
covering the umbilicus. Alt. 7, diam. 7'5 mm. (Fischer).

Hab.— Brighton, Otago ; Oceanica (Fischer).

Specimens collected by Mr. A. Hamilton undoubtedly belong to

this species, for which no definite locality was given by Fischer.

The species closely resembles Cantharidus rufozona, A. Ad., from
which, however, it may at once be distinguished by its partly open
imibilicus, its arcuate columella without any indication of a tooth, its

larger size, and darker colour.

This is perhaps the undescribed form of Cantharidus mentioned by
Pilsbry under C. tenehromis (t.c, p. 124).

33. GiBiiULA SuTERi (E. A. Smith).

Photimda Suteri, E. A. Smith: Proc. Malac. Soc, Vol. i (1894), p. 58,

pi. vii, Fig. 3.

Portion of radiila of Gihbula Suteri (E. A. Smith).

Shell small, turbinate, imperforate, uniformly black or grey,

cinereous, pink, etc., longitudinally variegated and tessellated with
white. Whorls 5, convex, rapidly increasing, faintly spirally striate.

Last whorl angled at the periphery. Aperture rounded, outer lip

sharp, columella arcuate, its expansion completely covering the

lunbilicus, leaving only a slight pit ; imibilical tract white, impressed.

Base slightlv convex. Alt. 4, diam. 4 mm.
iZrt^.—Lfttclton Harbour (H. S.) ; Lyall Bay (A. Hamilton).

On examining the animal I found that a jaw is present and the

radula is decidedly that of the genus Gihbula. A figure of the teeth
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is here given. Accortlins; to Fisclicr, PJiotinula has no jaw. The
character of the radiila and presence of a jaw induce me to class this

species under Gihhula.

Type in the British Museum.

34. GlBBULA MICANS, n.sp.

Shell minute, subperforate or imperforate, conical, iridescent,

shining, light-yellow with radiate oblique broad streaks of dark-brown,

the intervals Avith a few dots of light-brown ; base tessellated with

yellow and brown. Whorls 6, the first two minute, smooth, reddish-

brown, the others finely spirally striate, about 15 stria3 on the

Gihbula iiiicans, n.sp.

penultimate whorl ; spire conic, scarcely convex, last whorl carinate.

Aperture subquadrangular, oblique, outer and basal lij) sharp,

margined with a white band ; interior lirate, iridescent ; columella

subvertical, slightly arched, subdentate in the middle. Umbilicus

partly or completely covered by the columellar expansion. Base con-

vex, umbilical tract slightly impressed, white. Alt. 4, diam. 3-5 mm.
Ifab.—Resolution I. (A. Hamilton).

Type in my collection.

Genus M0:N"ILEA, Swainson, 1840.

35. MoNILEA EGENA (Gould).

Solarium cgenum, Gould: Proc. Bost. Soc. Nat. Hist., vol. iii (1849),

p. 84 ; U.S. Explor. Exped., Moll. p. 196, fig. 226.

Monilea Zealandica, Hutton : Cat. Mar. Moll., 1873, p. 40.

Margarita Zelandica (Hutton): Sowerby, Conch. Icon., fig. 17.

Torinia egena (Gould): Marshall in Tryon's Man. Conch., ser. i, vol. ix,

p. 22, pi. vi, figs. 22, 23.

Monilea cgena (Gould) : Hutton, Man. New Zealand Moll., p. 102

;

Proc. Liim. Soc. New South Wales, vol. ix, p. 365
;

Pilsbry, Man. Conch., ser. i, vol. xi, p. 253, pi. xxxvii,

fig. 13.

Shell small, low, ovate -conic, urabilicated, ashy -white, pearly

beneath. Whorls 6, each with four sharply compressed spiral ribs,
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the t-^0 uppermost beaded. Umbilicus one-third of base, tunnel-

shaped, penetrating" to the apex, its sides excavated on each whorl,

the verge of which is crenulated. Aperture nearly circular. Alt. 5-5,

diam. 7 mm.
Hub.—Bay of Islands ; near Auckland, in sandy places, below low-

water mark ; not common (T. F. Cheescmau).

Genus CALLIOSTO^A, Swainson, 1840.

36. Calliostoha spectabile (A. Adams).

Ziziphinus spectahilis, A. Adams: Proc. Zool. Soc, 1854, p. 37,

pi. xxvii, fig. 7 ; Hutton, Man. New Zealand Moll., p. 98
;

Proc. Linn. Soc. New South Wales, vol. ix, p. 360.

Calliostoma spcctahilis, Pilsbry : Man, Conch., ser. i, vol. xi, p. 332,

pi. xvi, fig. 12.

Shell large, imperforate, conical, flesh-coloured or yellowish, dotted

with pink on the spiral ribs, which are coarsely granose, about 7 on
the penultimate whorl, about 8 on the base. Whorls 6, nearly flat,

the last obtusely angled at the periphery ; base rather flattened.

Aperture rounded-quadrangular. Columella pearly, arcuate. Um-
bilical region without any callus. Alt 35, diam. 37 mm.

Ilah.—Auckland; Auckland Is. {fide Von Martens); Chatham Is.

{fide Pilsbry). A rare shell.

37. Calliostoma Tigris (Martyn).

Troclms tigris, Martyn: Univ. Conch., vol. ii (1784), pi. Ixxv; Gmelin,

Syst. Nat., 13th ed., p. 3585, No. 128.

Granatum, Chemnitz: Conch. Cab., vol. v, p. 100, figs. 1654, 1055.

Zlziphmus granatum (Chemn.) : Hutton, Man. New Zealand Moll.,

p. 98 ; Proc. Linn. Soc. New South Wales, vol. ix, p. 360.

Calliostoma tigris, Pilsbry : Man. Conch., ser. i, vol. xi, p. 333,

pi. xli, fig. 30.

Shell large, conical, imperforate, light-yellowish, longitudinally

painted with numerous irregular reddish-chestnut stripes. Delicate

finely beaded spiral lira?, 16-20 on the penultimate whorl, 18-25 ou
the upper surface of the body-whorl. Spire elevated, concave above.

Whorls 10-12, the last convex, rounded at the periphery. Aperture

rhomboidal, columella arcuate, a small callus on the umbilical region.

Alt. 59, diam. 58 mm. ; alt. 45, diam. 45 mm.
Ilah.—Auckland to Cook Strait ; Chatham I.

38. Calliostoma punctulatum (Martyn).

Trochus punctalat'us, ]\[artyn : Univ. Conch., pi. xxxvi (1784).

Troclius diapJumus, Gmelin : Syst. Nat., 13th ed., p. 3580.

Turbo grandincas, Valenc. : Voy. "Venus," atlas Moll., pi. iv, fig. 4.
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Zizipkinus punctidatus, Hutton : Man. Now Zealand Moll., p. 98
;

Proc. Linn. Soc. New Sonth "Wales, vol. ix, p. 360

;

Trans. JSTew Zealand Inst., vol. xiv, p. 165, pi. vii, fig. H
(radiila).

Calliostoma punctulatum, Martyn : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 334 ; vol. X, pi. Ixv, fig. 75.

Shell conoidal, imperforate, light fawn-colour, with narrow, con-

spicuously beaded, spiral ridges, 8-12 on the penultimate whorl.

Sutures impressed. Whorls 8-9, the last rounded at the periphery.

Columella arcuate. Umbilical region Avithout any callus. Alt. 36,

diam. 36 mm.
Ilab.—Cook Strait to Stewart I.

39. Calliostoiia pellucidum (Yalenciennes).

Trochus pellucidus.Niilcnc : Voy. "Venus," Moll. (1846), pi. iv, fig 2.

Ziziphinics granatiis (Cliemn.) : Reeve, Conch. Icon., tig. 2 (not

Troclius granatum, Chomn. = C. tigris, Mart.).

Calliostoma pellucidam, Yaleuc. : Pilsbry, Man. Conch., ser. i, vol. xi,

p. 334 ; vol. X, pi. xli, fig. 36.

Shell conical, imperforate, yellowish with a few brown obliquely

longitudinal streaks. Close and numerous beaded spiral lirse dotted

minutely with brown and white, 8-10 on the penultimate whorl ; they
are closer and smaller just below the periphery. Sutures slightly

impressed. Last whorl subangular at the periphery. Aperture rhom-
boidal, columella arcuate, with a slight tubercle at the base. Umbilical
region with a slight callus. Alt. 30, diam. 30 mm.

Similar to C. tigris, but difi'erently coloured, more carinated, with
fewer series of granules.

Ilah.—Whangarei, Auckland ; Cook Strait.

40. Calliostoma selectuji (Chemnitz).

Trochis selecfus, Chemnitz : Conch. Cab., vol. xi (1795), p. 168,

pi. cxcvi, figs. 1896, 1897.

Trochus Cunninghanii, Gray: Griflith's " Cuvicr's Anim. Kingd.,"
vol. xii (1834), pi. i, fig. 7.

Ziziphinus selectm (Chemn.) and Cunningluimi (Gray) : Hutton, Man.
New Zealand Moll., p. 98.

Ziziphinus decarinatiis, Hutton : Proc. Linn. Sec. New South \Yales,

vol. ix, p. 359 (not decarinatus. Perry).

Trochus torquahis, Anton: Philippi, Conch. Cab., p. 201, pi. xxxviii,

fig. 13.

Calliostoma selectian, Chemn. : Pilsbry, Man. Conch., ser. i, vol, xi,

p. 335, pi. Ixv, figs. 73, 74, 78.

Shell large, imperforate, pale fawn-colour, elongated brown dots on
the spiral riblets, which are closely granulose, 10-11 on the penulti-

mate whorl. Spire conical, concave on the upper part. Whorls 8-9,
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flat, the last slightly convex above, obtusely angular at the periphery,

somewhat convex beneath. Aperture subrhomboidal, columella

arcuate. Umbilical region with a large callosity. Alt. 50, diam.

57 mm. ; alt. 37, diam. 47 mm.
Mob.—Auckland to Cook Strait.

%* Calliostoma LessoiKBanum, Tapp.-Can. : Pilsbry, Man. Conch., ser. i,

vol. xi, p. 402, is not a New Zealand shell.

Genus EUCHELUS, Philippi, 1847.

Sect. EUCHELUS, s.s.

{ = Euttoma, T. W. Kirk : Trans. New Zealand Inst., vol. xiv, p. 282.)

41. EUCHELTJS BELLUS, Hutton.

Uucheliis bellus, Hutton: Cat. Mar. Moll., 1873, p. 37; Man. New
Zealand Moll., p. 95 ; Proc. Linn. Soc. New South Wales,

vol. ix, p. 357 ; Pilsbry, Man. Conch., ser. i, vol. xi,

p. 435, pi. Ixvii, fig. 80.

Huttonia hcUa, Hxitton : Trans. New Zealand Inst., vol. xv, p. 123,

pi. xiv, fig. I (operculum and radula).

Shell small, globose - conic, pinkish - white varied with darker

markings, imperforate, with granose spiral lira), 7-8 on the penulti-

mate whorl, 10 on the body-whorl. Whorls 5, convex, the last

globose. Aperture rounded, columella concave, terminating in a tooth,

below it a narrow notch, and another tooth on the basal lip. Alt. 6'5,

diam. 6'5 mm.
Hah.—Chatham I.

Var. tricolor, T. W. Kirk.

JTidtoma tricolor, T. W. Kirk : Trans. New Zealand Inst., vol. xiv

(1882), p. 282; Hutton, Proc. Linn. Soc. New South

Wales, vol. ix, p. 358.

Euchelus bellus var. iricolor, Pilsbry : Man. Conch., ser. i, vol. xi,

p. 436.

Granules coarser ; dirty chocolate, interior bluish-green.

I£ab.—Auckland to Waikanae.

42. Euchelus Hamiltoni (T. W. Kirk).

Huttonia Hamiltoni, T. W. Kirk : Trans. New Zealand Inst., vol. xiv

(1882), p. 283.

Eachclas Hamiltoni, T. W. Kirk : Hutton, Proc. Linn. Soc. New
South Wales, vol. ix, p. 358 ; Pilsbry, Man. Conch.,

ser. I, vol. xi, p. 43G.
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Shell perforate, spiral t;-ranular ribs very fine, wliite or pinkish-

white with darker spots in diagonal lines. Inside white.

Uab.—Wellington.

Pilsbry thinks this may prove to be the same as E. Tasmanieus,

Ten.-Woods. I have seen neither species.

Subfatn. UMBONIINyE.

Genus ETHALIA, Adams, 1853.

43. Ethalta Zelandica (Hombr. & Jacq.).

Rotella Zelandica, Hombr. & Jacq. : Yoy. Pole Sud, Zool. vol. v

(1854), p. 53, pi. xiv, figs. 5, 6; Hutton, Man. New
Zealand Moll., p. 92.

Rotella Neozelanica, Hombr. & Jacq. : Hutton, Proc. Linn. Soc. New
South AVales, vol. ix, p. 357.

Globulus anguliferus, Philippi : Conch. Cab. (1853 ?), p. 51, pi. viii,

tig. 3.

UmhoniuM chalconotum, A. Adams: Proc. Zool. Soc., 1853, p. 188.

Ethalia Zelandica, Hombr. & Jacq. : Pilsbry, Man. Conch., ser. i,

vol. xi, p. 459, pi. Iviii, figs. 9, 32, 33 ;
pi. lix, fig. 66.

Shell depressed, imperforate, solid, yellowLsh or pinkish, radiately

streaked with chestnut-brown or red above, base with a reddish or

purple zone around the central callus, the outer part white. Surface

smooth, shining ; spire low, conoidal ; sutures linear. Last whorl

concave above. Umbilical area covered by a thin, radiately rugose,

purple and white callus. Aperture rounded-quadrate. Columella

short, very thick, inserted in a pad of white callus on the body over

the axis. Alt. 11, diam. 19 mm.
Sah.—Auckland to Dunedin.
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NOTES OX SOME NEW ZEALAND FLAMMULINA, WITH THE
DESCllIPTION OF F. PONSONBYI, n.si-.

By Henry Sutee.

Bead nth June, 1897.

1. FlAMMITLINA (PnENACOHELIx) PILULA (RcGVe).

Helix 2nlula, Reeve: Conch. Icon., sp. 809 (18.52).

Ilelix iota, Pfeiffer : Mon. Hel. Viv., vol. iii (1853), p. 69; Proc.
Zool. Soc, 1862 (1854), p. 57.

Ilelix {Charopa) iota (Pfr.) : Hector, Cat. Land Moll. jNTew Zealand,
1873, p. viii.

Fatula iota (Pfr.) : Hutton, Man. New Zealand Moll., 1880, p. 6.

Charopa {Thalussia) iota (Pfr.) : Tryon, JUan. Conch., ser. ii, vol. ii,

p. 212, pi. Ixii, fig. 43 (copy of Reeve).
FlienacoMix granum (Pfr.) : Hedley & Suter \_nm Pfr.], Proc. Linn.

Soc. New South Wales, ser. ir, vol. vii, p. 642.

To_Mr. E. A. Smith I am indebted for the following additions to
the diagnosis of the species, as observed on the type-specimen, drawings
of which, kindly sent by Mr. J. H. Ponsonby, are here reproduced :

—

" Protoconch, one and a half Avhorls, minutely spirally striated, no
riblets. Nine riblets or eight furrows to a millimetre. The entire

I'Uuiniudina pUula (Reeve). F/ammuUna Poiiso)iIi>ji, n.sp.

surface between the riblets, as seen under an inch objective, is very

minutely decussated. In some lights the longitudinal strife are more
noticeable, and vice versa. The ribs are slender, subequidistant, and
of equal size. Diam. maj. 3'5, min. 3"25mm. ; alt. 2-5 mm."
On examining the specimens in my collection, I fouud them to agree

in the characters pointed out by Mr. E. A. Smith. The number of

riblets, of course, is slightly variable. In most specimens I found them
to be 9, in some 8, and in one 7 only, per millimetre. The umbilicus is

sometimes a little narrower than in the type, but always perfectly

open. In adult specimens the diameter is 4, whilst the altitude

varies from 2-5 to 3 mm.
Hah.—North Island :

—
"WTiangarei ; Mt. AVellington Lava Fields,

near Auckland ; Hunua Range ; Wanganui ; "VVaimarama ; Forty Mile

Bush. Stewart Island :—Halfmoon Bay.
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In the nearly allied F. chorda fit, Pfr., I found the same microscopical

structure as in F. pilida, but the riblets are stouter, cord-like, still

less equidistant, from 6 to 8 per millimetre, never more. The very
narrow perforation is partly or entirely covered by the columellur

reflection. Diam. 4, alt. 3 mm.

2. Flammulina (Piienacohelix) Ponsonbyi, n.sp.

Patula irilula (Reeve): Hutton, Trans. New Zealand Inst., vol. xvi,

p. 161, pi. ix, fis'. K; pi. xi, fig. M (radula and jaw).

Fruticicola pilula (Eceve) : Hutton, Trans. New Zealand Inst., vol. xvi,

p. 194.

rhenacolteUx pilula (Reeve) : Hedley & Suter, Proc. Linn. Soc. New
South Wales, ser. ii, vol. vii, p. 641.

Flammulina {Phenacohelix) pilula (Reeve) : Pilsbry, Man. Conch.,

ser. II, vol. ix, p. 16, pi. iii, fig. 13 (the spire is usually

more depressed than here shown) ; also pi. ii, figs. 6, 7

(jaw and radula).

Shell small, dopi'essed- globose, moderately umbilicated, obtusely

angled at the periphery, pale horny with irregular radiate dashes and
spots of rufous on the upper surface, passing over in zigzag lines at

the base, sometimes imparting a tessellated appearance to it, and
extending to the umbilicus; thin, dull. "Whorls Ah, regularly in-

creasing, flatly convex, sculptured with numerous arcuate, sub-

equidistant, tliread-like riblets, about 8, rarely 7 or 6, per millimetre,

Protoconch with numerous fine, microscopic, spiral striae, interstices

between the riblets microscopically decussated. Suture impressed

;

spire scarcely elevated. Last whorl obtusely angled above the middle,

not descending in front. Aperture oblique, lunate. Peristome thin,

sharp, slightly reflexed near the umbilicus, which is quite open,

slightly perspective, and about one-fifth of the greatest diameter.

Base convex. Diam. maj. 6, min. 5'25mm. ; alt. 3'25 mm.
ILah.—North Island :—Whangarei ; Auckland ; JMt. Wellington

Lava Pields and Hillyer's Creek, near Auckland; Ilunua Range;
Oliaupo ; Mt. Taupiri ; Otaki Gorge ; Forty Mile Push ; Wanganui

;

Napier.

The ty]:)e, from Mt. Wellington Lava Fields, is in ray collection.

The specimen figured is in the Pritish Museum (Natural History).

Mr. J. H. Ponsonby, in whose honour the shell is named, was the
first to point out that the shell which we in New Zealand took for

F. pilula, Reeve, did not correspond with the type in the British

Museum, and I am greatly indebted to him for his kind assistance in

settling the question.

A nearly allied species is Flammulina (^Allodiscus) ITossi, Murdoch,
(ante, p. 162), in which, however, the umbilicus is much narrower.

Var. unicolor, Suter.

Fhenacohelix pilula (Reeve) var. unicolor, Suter : Trans. New Zealand
Inst., vol. xxvi (1894), p. 134.

i7«J.—North Island; Mt. Taupiii.



286 rROCEEDINGS OF THE MALACOLOGICAL SOCIETY.

DESCRIPTIONS OF NEW SPECIES OF LAND-SHELLS FROM
NEW GUINEA AND NEIGHBOURING ISLANDS.

By Edgar A. Smith, F.Z.S., etc.

Read Uth May, 1897.

PLATE XVII.

Most of the specimens about to be described form part of collections

made by Mr. William Dolicrty in 1892. They have been placed in my
hands for examination by onr President, who has not had time to work
them out himself. The whole collection contains thirty-three species

in all, which are quoted in the following list, with the special locality,

when known, of each.

In addition, descriptions are given of a new Rhytida from Trobriand
Island and a new Chloritis from Woodlark Island ; both these, with
Iladra Forsteriana, also referred to, were received by Mr. Sowerby
from a collector who had been travelling in New Guinea and the

neighbouring islands.

LIST OF SPECIES.

1. Veroiitcella prismafica, Canefri.

2. Macrochlamys Dohertyi, n.sp. Andai.

3. Ario2)]uinta {Jlemiplecta) Andaiensis, n.sp. Andai.

4. Ariojjhanta [Xcsta) fraudulenta, Smith. Biak Island.

5. Chloritis circumdata, Ferus. Andai.

6. ChJoritis dinodeomorpha, Canefri.

7. Chloritis clieratomor^iha, Canefri (a small variety). Island of Ron,
Geelvink Bay.

8. Chloritis (Sulcoiasis) Hohdei, Kobelt. Humboldt Bay.

9. Planispira {Cristigihla) corniculum, H. & J. (var.
ft of Canefri).

Wandesi.
10. Planispira {Cristigihla) tortilabia, Lesson (form

ft
var. o of

Canefri).

11. Trochonwrpha plmiorbis, 'Lesson. Andai.

12. Sitala anthropophagorum, Hedley. Humboldt Bay.
13. Papui7ia rufo-purpurea, n.sp.

14.
,, molesta, n.sp. Andai.

15. ,, inultizona. Lesson. Andai.

16.
,, lituus, Lesson. Andai.

17.
,,

Taumantias, Canefri, var.

18. ,, grata, Michelin. Mansinam.
19. ,, Li)itschua7ia,Yi.o\)e\t.

20. ,, Tagloriana, Ad. & Rve. Zamna.
21. ,, Tuo)iiemis, Ancey, var.

22. ,, Blanfordiana, H. Ad. (var. Poirieri, Canefri). Andai.

23. Albersia zonulata, Eerus. (a small form). Andai.
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24. Perrieria clausilh'foniiis, Cancfri.

25. Cyclotus distomellus, Sow. (var. passing into ^^«^!^fa^^<s, Pfr.). Andai.

2fi. Leptopoma Oimiellii, Cauefri. Andai.

27. Bellardiella Martensiana, Cancfri.

28. Pupina Papuana^ n.sp. Andai.
29. Pupina nasuta, Smith. Humboldt Bay.

30. Helicina splmroconiis, MolldfF.

31. Helicina parva, Sow., var. (one specimen). Island of .Jobic,

Geelvink Bay.
32. Helicina Johiensis, Canefri. Ron and Jobie Islands, Geelvink Bay.

33. Truncatella gracilenta, n.sp. Andai.

DESCRIPTIONS OF SPECIES.

1. Rhytida Tkobriandensis, n.sp. PI. XVII, Figs. 1-3.

Testa depressa, orbicularis, aperte umbilicata, tenuis, olivacco-

flavescens, lineis obliquis sinuosis olivaceo-rufescentibus gracilibus

remotis picta, nitens, lineis inerementi obliquis exilibus striiscjuc

spiralibus microscopicis confertis sculpta ; spira fere plana, apice

obtuso, vix elato ; anfractus 4A, celeriter crescentes, leviter convexius-

culi, ultimus latus, baud descendens ; apertura obli({ua, late lunata,

intus cajruleo-albida
;
peristoma tenue, simplex, marginibus conniven-

tibus; umbilicus perspectivus, diam. totius basis \ ada)quans. Diam.
maj. 17, min. 15, alt. 9 mm. ; apertura 8 mm. longa, 6 lata.

Ilah.—Trobriand Island.

Flatter than R. Franklandiemis, Forbes, and less distinctly striated.

More deeply umbiHeated and with a less sunken spire than R. veronica,

Pfr., from the Solomon Islands.

2, MACROcnLAMYS DoHEETTi, n.sp. PI. XVII, Figs. 4-6.

Testa anguste perforata, orbicularis, supra depresse conoidea, nitidi-

uscula, subpellucida, pallide fusco-cornea, infra polita ; anfractus bh^

lente accrescentes, convexiusculi, infra suturam linea angusta

pellucida marginati, stiiis inerementi tenuissimis obliquis arcuatis

sculpti, ultimus in medio postice obtuse angulatus (angulo antice

evanescente), baud descendens; apertura ol)li([ue lunata; peristoma

intus costa pallida conspicua incrassatum, margine columellari anguste

reflcxo. Diam. maj. V25, min. 11mm.; alt. 7'5mm.
Hah.—Andai, New Guinea.

Smaller than M. Papuana, Smith, with a slightly more conical spire,

and angulated body-whorl, and a distinct rib-like tliickening within

the peristome, which is seen externally through the substance of shell.

3. AEiopnANTA (Hemiplecta) Andaiensis, n.sp. PI. XVII, Figs. 7, 8.

Testa depresse couica, acute carinata, angustissime umbilicata,

dilute fuscescens, infra carinam pallidam zona angusta rufa cincta,

supra sericata, infra polita ; spira depresse conoidea, ad apicem leviter

obtusa ; anfractus 6, lente crescentes, superiores tres convexiusculi,
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cacteri minus conrcxi, liueis incremonti tenuissimis obliquis arcuatis

striisque spiralibus exilissimis obsoletis sculpti, ultimus acute sod baud
compressc cariuatus, nee dcsccndens, nee siibtus coucentrice striatus

;

apertura securiformis, pallide roseo-fuscescens, in medio carina pallida

ct zona rufa translucentibus
;
peristoma supra mediocriter temie, infra

incrassatum, pallidum, supra umbilicum paulo reflcxum. Diam. maj.

31*5, min. 26-5 mm. ; alt. 14 mm.
Hah.— Andai, New Guinea.

Like H. exilis, Miiller, in colour, but mucb more sbarply keeled,

tlie form of the aperture being consequently very different. The
spire in H. exilis is curved in outline, whereas in II. Andaiensis it is

rectilinear, or even feebly concave. H. inclinata, Pfr., is much more
sharply keeled, the body-whorl being coneavely depressed both above

and below the keel, beneath which there is no reddish line as in the

present species.

4. Theksites (Hadea) Foksteeiana, Pfr.

Pilsbry, Man. Conch., ser. ir, vol. vi, p, 127.

Hal).—Perguson Island.

The localities known for this species are " Barrow, Howick, and
Percy Islands" (Pilsbry).

The specimen from Ferguson Island is 26 mm. in its greatest

diameter. Mr. Sowerby, from whom it was obtained for the Museum,
has no reason to doubt the correctness of the habitat, since he received

the shell with others from a collector who had been travelling in New
Guinea and the adjacent islands.

5. Chloeitis fusco-puepueea, n.sp. PI. XYII, Figs. 12-14.

Testa depresse globosa, semiobtcctc unibilicata, purpureo-fusca,

periostraco piloso induta ; spira depressa, supra anfractum ultimum
vix elata, ad apicem obtusa ; anfractus 4-2- convexiusculi, sutura

subprofunda discreti, undique tenuiter granulati, ultimus antice

subito descendens, circa umbilicum obtusissime angulatus ; apertura

obliciuc luuata; peristoma tenue, fusco-purpiireura, medioei'iter ex-

pansum et reflexiim, margine columcllari superne dilatato, umbilicum

semiobtegcute. Diam. maj. 24, min. 19 mm.; alt. 16 mm.
Hah.—Woodlark Island.

This species differs from Chloritis led of Cox, which also occurs on

"Woodlark Island, in its general form, narrower umbilicus, smaller

aperture, closer granulation, etc. It may perhaps be Mr. Hedley's

var. JVoodlai-hnsis of that species : see Proc. Linn. Soc. !Xew South

Wales, ser. ir, vol. vi (1891), p. 83.

6. Papuina eufo-pukpueea, n.sp. PL XVII, Fig. 9.

Testa perforata, trochiformis, satiirate purpureo-rufa, striis incre-

ment! obli(|uis tenuibus sculpta ; spira elongata. conica, anfractus 7,

lente accrescentcs, superiores tres convexiusculi, cceteri minus con-

vexi, ultimus ad peripheriam obtuse angulatus, antice vix descendens,
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infra medium levitcr convexus, nitons ; apertura obliqua, intus rufo-

purpurca, siibraarg-aritacca
;
peristoma rufo-purpureum, late expansum

et leviter reflexum, margine basali paulo inerassato, supra umbilicimi
reflexo. Diam. maj. 30, min. 24 mm.; alt. 34 mm.

Hah.—New Guinea.

The upper sui^face is dull, the base being glossy. Besides the fine

lines of growth, there are faint traces of spiral striation. P. lenta,

Pfr., and P. eucliroes, Pfr., arc allied forms as regards shape.

7. Papuina molesta, n.sp. PI. XVII, Figs. 10, 11.

Testa brevita conoidea, acute carinata, umbilicata, dilute fuscescens,

lineis incrementi obliquis striata, undique minutissime granulata; spira

brcvis, recta conica, ad apicem acutiuscula ; anfractus 5, subceleriter

accrescentes, superiores tres convexi, penultimus minus convexus,
ultimus supra planiusculus, infra convexior, in medio acute carinatus,

ad labrum breviter descendcns ; apertura oblique angulato-lunata,

intus concolor
;
peristoma albidum, margine superiore leviter expanso,

inferiore latins dilatato et reflexo, columellari etiam latins expanso.

Diam. maj. 19, min. 16 mm.; alt. 12 mm.
Hal.—Andai, jS^ew Guinea.

The peripheral keel forms a carinate sutural line between the last

and penultimate volutions.

8. PcpiNA Papfana, n.sp. PI. XVII, Fig. 15.

Testa subovata, polita, flavescens, spira convcxe conoidea, ad npicem
mediocriter acuminata ; anfractus sex, convexiusculi, sutura incon-

spicua, linea angustissima rufescenti marginata, sejuncti, ultimus

elongatus, obliquus, supra aperturam leviter complanatus, valdo

descendens, sed ad labrum paalo ascendens ; apertura aurea, valde

lateralis, fere circularis, longitudinis totius f ada^cj^uans
;

peristoma

leviter incrassatum, margine superiore subsinuato ; fissura columellaris

angusta, curvata, sursum tensa, lobo anfractus ultimi semiobtecta;

callus columellaris porrectus, postice lamella acuta terminans.

Long. 11, diam. 6 mm.; apertura 4 mm. longa.

Hah.—Andai, New Guinea.

Larger than the P. aurea, Hinds, with a diiferently coloured

peristome and differently formed anterior slit.

9. Truncatella gracilenta, n.sp. PL XVII, Figs. 16, 17.

Testa elongata, gxacilis, sordidc albida, confertim et tenuissime

costellata, costellis in anfr. ultimo aperturam versus magis distantibus

lamelliformibus paulo infra medium subangulatis ; anfractus 16, lente

accrescentes, supremi 2-3 loeves, convexi, ad apicem plani, cfcteri

(quarum 7-8 permanentes) convexiusculi, ultimus hand descendens

;

apertura irregulariter ovata, alba, polita
;
peristoma continuum, hand

solutum, margine dextro late expanso et reflexo, columellari angustius

reflexo. Long. 23, diam. anfractus ultimi 3, long, aufractum septcm
permanentium 13mm.
Hah.—Andai, Xew Guinea.
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Remarkable for its lon^ sleiuler fomi, and the fine close-set thread-

like himelhie, which become more remote and prominent on the body-

whorl, especially around its base.

EXPLANATION OF PLATE XVIL

Figs. 1-3. Rhytida Trobriandensis.

,,
4-6. jNIacrochlamys Dobertyi.

,, 7,8. Ariophauta (Hemiplecta) Andaieusis.

,, 9. Papuiua rufo-piirpurea.

,,
10,11. Papuiua molesta.

,, r2-14. Cliloritis tnsco-purpurea.

,,
15. Pupiiia I'apiiana.

,, 16. Truucatella gracilenta (enlarged).

,, 17. "Apical whorls (iiiag-nified).
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DESCRIPTIOX OF ACHATINA STUBLEYI, n.sp., FROM OLD
CALABAR, WEST AFRICA.

By J. Cosmo Melyill, M.A., F.L.S., and J. H. Ponsonby, F.Z.S., etc.

Read Uth May, 1897.

ACHATINA SXUDLEYI, 11. Sp.

A. testa ovata, tuniidula, apud apiccm paulhim attcuuata, tenui,

anfractibus 8, apicali incluso, uuicolore, simplice, ctetcris ventricosulis,

mimite scd regulariter granulosis, pallide stniminois, flammis zcbrinis

castaueo - brunneis longitudinaliter depictis, ultimo anfractu infra

medium lani, elcKanter castanco-suffuso, ad medium, ut apud aufraetus

superiores, granuloso, et flammis longitudinalibus decorato, apertura
oblonga, labro extus teuui. Long. 63, lat. 31 mm.
JIah.—OU Calabar. Coll. T. Studley, Comm. E. L. Layard, C.M.G.
This is a most distinct and beautiful species, though in many

ways similar to the Xatalese A. semu/mnosa and A. grcuialata, Pfr.

It is thin, ovate, slightly attenuate

towards the apex, eight-whoiied, the ^^
upper whorls, and upper half of the ..^^^\
lowest, being minutely granular, these , ; "%

granules being very small and regular;
,

.' '^v

below the middle the last whorl is

smooth, and beautifully suffused with
bright chestnut -brown ; the ground-

colour of all the whorls is pale-straw, but
'

\

they are ornamented with longitudinal

dark-brown zebra-like markings. The
aperture is oblong, within bluish, outer

lip thin.

Mr. E. L. Layard says it must be

common in the district whence it came,

since it is sold in the markets and largely

eaten by the natives. We hope before

long to obtain a full-grown specimen

;

and fully anticipate that when seen in

its finest condition this will rank as one

of the most striking species in the genus.

At the request of Mr. Layard, we ^

name it in honour of Mr. T. iStudley,
, , .. o. „ .

.. T ''

'

Achatina btadlci/i, w.^n.
its discoverer. ^
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DESCRIPTION OF PLECOTREMA SYKESII, n.sp., FROM KARACHI.

By J. Cosmo Melvill, M.A., F.L.S., etc.

Jiead nth June, 1897.

Plecoteema Sykesii, n.sp.

P. testa parva, rimata, soliclula, ochraceo-cornea, Ifcvi, anfractibus

6 Tcl 7, infra, juxta suturas, transversini binis sulculis superficialiter

scalptis, alitor omnino la)vibu8, ultimo anfractu ca)teros late conjimctiin

supcrante, apcrtura oblonga, peristomate extus paullum incrassato,

intus quinque dcntibas plicisve albidis mimito, videlicet ; duobus
dentibus labialibus, tribusque plicis columcUaribus. Long. 4,

lat. 1'75 mm.
^aJ.—Karachi (F. W. Townsend).
A small horny-yellow Plecotrema, of which we have seen a few

specimens, all precisely similar. The shell is solid, rimate, six- or

sevcn-whorled, with the surface entirely smooth (thus differing from

Plecotrema Sykesii, n.sp.

most of its congeners), with the exception of two, very superficial, thin,

s])iral sulculi, more like scratches than farrows, just below the sutures.

The last Avhorl is much the largest. Mouth oblong, peristome some-

what thickened exteriorly, and within provided with two labial teeth

and three columellar plaits; both teeth and plaits are whitish.

I am much indebted to Mr. E. R. Sykes for having assisted me in

the discrimination of the species of this genus, and have unus\;;d

pleasure in connecting this very interesting little new form witli

his name. He desires me to take this opportunity, since no suitable

occasion has presented itself to him, to point out that, by an oversight,

P. mucronatum, Molldff. (jS^achr. Deutsch, Malak. Gesell., 1894, p. 116),

from Bohol, was omitted from his paper on the genus (Proc. Malac.

Soc, Vol i, p. 241).

The other Plecotrema, brought by Mr. Townsond from Karachi, is

P. cojicinnum (H. & A. Ad.).
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OX A FURTHER COLLECTION OF SLUGS FROM THE HAAVAIIAN
(OR SANDWICH) ISLANDS.

By Walter E. CoLLiifGE, F.Z.S., etc.,

Assistant Lecturer and Demonstrator in Zoology and Comparative
Anatomy, Mason University College, Birmingliam.

Read nth Jane, 1897.

Iiv the early part of 1896 I communicated a paper' to this Society

upon a collection of slugs made by Mr. R. C. L. Pei-kins in the
Sandwich, or Hawaiian Islands, for a Joint Committee of the Eoyal
Society and British Association. A further collection has recently

been received and handed to me for identification.

In the present collection there is a far larger number of specimens
of each species, and they are all in a much better state of preservation

than those previously describcnl.

In my earlier paper I hriefly reviewed the literature and gave
a list of the species of slugs that have been recorded from these

islands. I am now able to supplement the same by the addition of

three species, two of which are new.
For some time I was undecided whether or not to separate Amalia

Bahori from A. yarjates, Drap.; and Agriolimax Bevenoti from A. Icevis,

Miill. In all probability tlie former developed from Amalia gagatcs,

and the latter from Agriolimax Icevis. Each has become modified in

certain features, due probably to isolation and habitat, but as these

features will in all probability become more and more pronounced
and permanent in the race occupying the Sandwich Isles, it is better,

I think, to separate them as distinct species.

In my previous paper (t.c, p. 49) I called attention to, and
figured, some slight differences in specimens of Amalia gagates,

from Maui (cf. Figs. Ill, IV, and V, p. 48). An examination of

the present collections from Haleakala convinces me that there are

three distinct groups of this form in these islands, viz. :

Amalia gagates, Drap.

Amalia gagates, var. (as figured), from Maui.

Amalia Bahori, n.sp.

The specimens of Agriolimax here described, which have probably

all originated from A. Icevis, Miill., exhibit a similar variability.

Thus, in a collection from Kauai (2,000 feet) most of the specimens

may be regarded as A. Icevis, Miill., those from Kauai (4,000 feet) as

ul. Bevenoti, n.sp., while others from Haleakala (5,000 feet), mountains

' Proe. Maluc. Soc, Vol. ii (1896), pp. -KJ-Ol.
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near Honolulu (2,000 feet), and some collected between Olaato Kilauea

(2,000 to 4,000 feet), exhibit numerous minute variations in tlie form
and position of the generative organs, which tend to make identification

a very difficult matter. Some of these variations I have figured

(Figs. 2, 3, and 8), and in all probability there are many more.

In dealing with these small specimens of Amalia and Agriolimax,

I have been much imjiressed with the little value that can be

attached to external features, especially in these two particular genera.

Anyone examining the material I have had, and relying upon purely

external features, will be able to endow the Sandwich Isles with
numerous new '' species" of both Amalia and Agriolimax, since forms

in which the generative organs are almost identical exhibit differences

in the colour, markings, length and breadth of the mantle, nature of

the sulci, and form of the rugce, to such an extent that any diagnosis

based solely on these features would be worthless. So closely allied

are many species of these two genera, while others are connected by
intermediate forms or subspecies, that I have come to the conclusion

that in addition to descriptions and figures of the generative organs,

which are sufiicient for si)ecific determination in most genera, it is very

desirable that some other organs should be figured and described—the

alimentary or nervous systems, I would suggest—in addition to the

form, origin, and insertion of the buccal, penial, and tentacular retractor

muscles. These, and all other features, would be of much greater

value if described from freshly-killed auimals ; for the specialist, who
very often is compelled to examine only material which has for many
months been in alcohol, works at considerable disadvantage, especially

in the case of these minute forms.

1. Amalia Baboei, n.sp.

Animal.—Anterior portion of head, mantle and dorsum, dark sepia,

sides of body nearly as dark posteriorly, much lighter anteriorly, also

in the region bordering the front and sides of the mantle
;

portion

beneath the mantle yellowish-brown ; mantle (Fig. 5) longer than broad,

with distinct groove ; foot-fringe yellowish-brown, darker posteriorly

;

foot-sole yellowish-brown, with median and lateral planes sharply

marked. Ruga3 large. Keel prominent. Length (in alcohol) 20 mm.
Shell very fragile, consisting of a series of small calcareous jiarticles

indefinitely arranged, the general form being as shown in Fig. 6.

Length 3, breadth 2 mm.
i/rt^.—Haleakala, Maui, 5,000 feet, and Olaa to Kilauea, 2,000 to

4,000 feet (one specimen).

Anatomy.—The free-oviduct is a short tube, from one side of which
there is a small oval-shaped diverticulum. The penis commences as

a thin tube, expanding into a globose sac, beyond which it exhibits

a number of constrictions, and terminates abruptly, giving place to

the vas deferens, which passes off as a short fine tube. There is

a large bilobed accessory gland (Fig. 4, ac.gl.) attached to the com-
mencement of the free-oviduct by seven fine ducts, immediately above

which the ])yrifonu reccptacidura seuiinis oj)ens ; its duct is short.
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and tlie head expanded. The oviduct is short and hent upon itself,

thus CO (Fig. 4, ov.). The albumen gland is very large. The herm-
ajihrodite duct and gland are both small.

Externally the species is not unlike a small example of A. ater,

Cllge., and differs only from dark forms of A. gagates, Drap., in its

j)rominent keel.

I have much pleasure in associating with this species the name of

Mr. J. P. Babor, of the Institute of Comparative Embryology, in the

University of Prague.

2. AgKIOLIMAX L.T3VIS, Mlill.

Small collection from Lihue, Kauai (2,000 feet), and from Haleakala

(5,000 feet).

3. Ageiolimax Bevenoti, n.sp.

In a collection of specimens from Kauai (4,000 feet), Honolulu

(2,000 feet), and another from Haleakala (5,000 feet), Mr. Perkins

sends a large number of small specimens of Agriolimax. I have
dissected a number of these, and for some time was veiy doubtful

whether or not to remove any of them from A. Icevis. Dr. Simroth

has very kindly examined some of these and given me his opinion

upon them : he thinks the species is scarcely distinguishable, and that

these specimens are nearly related to A. Icevis, Miill., and^. campcstris,

Binney, from North America, A. hjperboreus, Wstr., from Behring

Strait, and A. agrestis, L., from Northern Siberia.

I have made a careful examination of this material, and, as

previously stated, I think there are sufficient reasons for separating

some of these specimens from any of the above-mentioned forms.

I have, therefore, named those from Kauai (4,000 feet) A. Bevenoti,

after my colleague Professor Clovis Bevenot, to whom I am much
indebted for the assistance he has so often given me with regard to

Italian malacological literature.

Animal not unlike A. Icevis, Miill., but slightly darker in colour.

Length (in alcohol) 16 mm.
Anatomy.—The only parts of the reproductive organs which I have

been able to clearly make out are the form of the free-oviduct and
receptaculum seminis. In the three specimens dissected this latter

organ was always folded, as shown in Pig. 9, r.s., and the free-

oviduct showed two small pouch-like diverticula. The reproductive

organs were, unfortunately, not in a very mature condition.

4. Tebennophorus striatus, Hasselt.

There are numerous examples of this species collected at Honolulu

(2,000 feet), and Lihue, Kauai (2,000 feet).
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Fig. 1. Amn/ia f/ar/afcs, Dra\). Geuorative organs.

2.\AiJiaHa f/a(/affs. ShowiDg variations in the form of the terminal ducts,

3./ particularly the gradual lengthening of the penis.

4. Amaiia Jinhori, n.sp. Generative organs.

5. Amaiia Babori. Mantle.
6. Amaiia Babori. Shell.

7. A<jriolimax Icevis, Miill. Portion of the generative organs.

8. Aijrioliinax Iccvis. Showing variation in the form of the receptaculum
seniinis, r.s.

9. AgrioUmax Beveiwti, n.sp. Terminal ducts of the generative organs.

Lettering.

ae.gl. accessory gland. ov. oviduct.

alh.gl. albumen gland. p. penis.

d. ducts of accessory gland. pr. prostate.

div. diverticulum. r.d. receptacular duct.

f ov. free-oviduct. r.m. retractor muscle of penis.

h(l. hermaphrodite duct. r.s. receptaculum seniinis.

li gl. hermaphrodite gland. v.d. vas deferens.
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PRELIMIXARY DIxVGXOSES OF NEW SPECIES OF NON-MARINE
MOLLUSCA FROM THE HAWAIIAN ISLANDS. PART II.

By E. R. Sykes, B.A., F.Z.S., etc.

Read Uth June, 1897.

Since the first of these papers appeared (Oct. 189G, v. ante, p. 126),
Mr. Perkins has finished his exploration and returned from the

Hawaiian Islands, so that the work of preparing the final report can
now be proceeded with ; nevertheless, I have thought it advisable to

issue these fcAV diagnoses, drawn out prior to his return, and thereby

to conclude the very brief series of descriptions here issued without
illustrations.

1. YiTREA (?) Molokaiexsis, n.sp.

Testa depressa, albido-hyalina, tenuis, late et aperte umbilicata

(umbilicus circa 1 mm. latus), omuino sub lente eleganter regulari-

terque costulato-striata, nitida ; spira perdepressa-conoidea, obtusula,

apice la3vigata ; anfr. 4j, regulariter accrescontes, sutura impressa,

ultimus rotundatus, subdepressus ; apertura subobliqua, ovato-lunata,

relative ampla
;
peristoma simplex, tenue. Diam. max. 4'6, min. 4mm.

;

alt. 2 mm.
Hah.—Forest above Pelekunu, Molokai (Perkins).

For remarks, see under the next species.

2. YiTREA (?) Lanaiensis, n.sp.

Testa y. Molokaiensi similis sed minor, umbilico profundiore ct

minore (circa '5 mm. lato), striis magis approximates et levioribus,

infra fere obsoletis. Diam. max. 3-2, min. 3 mm.; alt. r2mm.
Hah.—Mountains of Lanai, beliind Koele (Perkins).

M. Ancey has placed^ Helix Sandwicensis, Pfr., H. pauxilhis, Gould
(^=pusillus, Gould non Lowe), and a new species, H. Baldwini, in

Hjalinia. The first species will, I think, eventually prove not to

really come from the Hawaiian Islands, but to be tlic young of some
South American Systrophia. M. Ancey has kindly lent me the type

of his new sjiecies, and from a comparison of it with the figures and
description of Gould's Helix pauxilhis,- I think they are only two
forms of the same species. Both come from the same island (Maui)

;

both have four whorls; one measures diam. 4"5, alt. 2mm., the other

diam. 5, alt. 2-125 mm. ; both are striate above and smoother below;

one is " pertenuis," the other "tenuis"; both are "depressa"; one

is "aperte umbilicata," "umbilicus mediocris," the other "umbilicus

1 Bull. Soc. Malac. Fniiice, vol. vi, \^. 102.
- U.S. Explor. Ex|)(_'(l., Mnll. ]>. 40, pi. iii, li-. -Ki.
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angustus, pcrvius " : in short, I can trace no material differences

between them. There appears, therefore, to be a compact little group

of three species—one from Maui, one from Molokai, and one from Lanai.

Vitrea MoloJcaiensis may be at once separated from V. pauxillus by its

wider and more open umbilicus, and by the fact that the sculpture is

strongly continued over the base ; while V. Lanaiensis is intermediate

in the umbilical perforation, and is a more compressed shell than

V. pauxillus.

3. Kaliella Konaensis, n.sp.

Testa conico-pyramidalis, brunnea, subtenuis, subimperforata, supra

si;b lentc dense et obsoletissime lineis incrementibus sculpta, infra

Isevior, nitida ; spira bene elevata, apice obtusa, Isevi ; anfr. 5f , con-

Texiusculi, lente regulariterque accrescentes, sutura valde impressa,

ultimus ad peripheriam carinatus, basi inflatus ; apertura securiformis
;

peristoma simplex, tenue, acutum, margine columellari leviter reflexo.

Diam. max. 3*5, miu. 3-2 mm. ; alt. 2 mm.
Rah.—lit. Kona, Hawaii, at 3,000 feet (Perkins).

A remarkable little shell which seems to fall into KalieJla ; it may,
however, possibly be placed, when we are accpiainted with the

anatomy, near the Japanese forms of Trochoconulus.

4. Succinea Konaensis, n.sp.

Testa elongato-ovata, rugoso-striata, pellucida, pallide succinea, rare

rufescenti - succinea, spira elongato-conica, apice papilhxta, sutura

valde impressa ; anfr. 3^, rapide accrescentes, ultimo magno ;
apertura

ovata, fere verticalis, columella subarcuata, peristomate acuto, basi

expansiusculo. Alt. 9*5, lat. 5 mm.
Eab.—lli. Kona, Hawaii, at 4,000 feet (Perkins).

The large number of unfigured species desci'ibed from the Hawaiian
Islands, renders the identification of specimens a somewhat difficult

task, but the present form does not appear to quite agree with any
named species.
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ORDINARY MEETING.

Friday, 14te May, 1897.

Lieiit.-Col. n. H. GoDwiN-AusTEX, F.R.S., etc., President, in the Chair.

The following were elected to membersliip of the Society : Miss J.

Donald, Kcnry Woods.

The following communications were read :

—

1. "Descriptions of new species of Land-shells from New Guinea
and neighbouring islands." By E. A. Smith, F.Z.S.

2. "Description of Achatina Studleyi, a new species from Old
Calabar, AVest Africa." By J. Cosmo Melvill, M.A., F.L.S , and

J. H. Ponsonby, F.Z.S.

3. " Revision of the New Zealand Trochidoe." By H. Suter.

On behalf of Mr. Sowerby was exhibited a brightly coloured

specimen of Pecten islandicus, Chemn., supposed to be from Iceland.

Mr. E. E,. Sykes exhibited the types of thirteen species of non-

marine Hawaiian MoUusca, kindly lent for exhibition by Mons. Ancey.

Specimens in illustration of the papers read were also exhibited.

A note, illustrated by figui'es, was read on behalf of Mr. E. W.
Bowcll, calling attention to the variation in the dart, mucous glands,

and radula, of the so-called Helice-Ua virgata, Da Costa, and pointing

out the possibility of the specific distinction of this species from

II. variabilis, Drap.

ORDINARY MEETING.

Friday, 11th Jttxe, 1897.

Lieut. -Col. H. H. Godwin-Austen, F.R.S., etc., President, in the Chair.

The following communications were read:—
1. "On a further collection of Slugs from the Hawaiian Islands."

By W. E. Collinge, F.Z.S., etc.

2. "Description of Plecotrema Si/kesi, a new species from Karachi."

By J. Cosmo Melvill, M.A., F.L.S.

3. "Notes on some New Zealand Flammulina, with the description

of F. Ponsonhiji, n.sp." By H. Suter.

4. "Preliminary Diagnoses of new non-marine Shells from the

Hawaiian Islands." Part II. By E. R. Sykes, B.A., F.Z.S., etc.

Mr. J. E. S. Moore exhibited a series of MoUusca collected by
himself in Lake Tanganyika.

Sjjccimens were also exhibited in illustration of the communications
made to the Society.
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